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Rev. Francis J. Wenninger, c.s.c. 


1888-1940 


ON FEBRUARY 12, 1940 death came suddenly to the Rev. Francis 
J. Wenninger, C. S.C., Dean of the College of Science and head 


of the department of Biology in the University of Notre Dame. 


Although born at Pamhagen, Austria on October 27, 1888, Father 
Wenninger spent practically his entire life in the United States. He 
received his early training in South Bend, where his family had settled 
and completed in 1911 his college education in the University of Notre 
Dame with the degree of Litt.B. In the same year he became a member 
of the Congregation of Holy Cross and was ordained in 1916 after 
having been granted the degree of S.T.B. from the Catholic University 
of America in Washington, D.C. 


Father Wenninger’s interest in science was aroused by the late 
Rev. A. M. Kirsch, C. S. C., then Professor of Zoology in the Univ- 
ersity of Notre Dame, under whose tutelage he studied biology and 
earned the M.S. degree in 1917. One year later, upon the retirement 
of Father Kirsch, he assumed the headship of the department of 


Biology and, in 1923, was appointed Dean of the College of Science. 


Despite these heavy administrative duties, Father Wenninger found 
time to pursue advanced studies at the University of Chicago and 
subsequently at the University of Vienna from 1927-1929. While in 
Vienna he received his Ph.D. degree with zoology (parasitology) as 
his major and anthropology as his minor. 


| 


Father Wenninger always regarded teaching as his prime concern. 


It was in the classroom where his learning and happy personality blended 
in a way rarely found and greatly appreciated by those who acknowledge 
him as their teacher. The acquisition of fundamental knowledge was 
important, but did not, in his opinion, deserve greater emphasis than 
the development of mental discipline. Not confined in his own interests, 
he urged his students to attain a broad cultural background upon which 
they could build, later on, a sound professional training. His demands 
in this respect were high, but they were always in the best interest of the 
student. He gave unselfishly of his time in advising and helping his 
students and he found no greater satisfaction than in learning of their 
success in later life. A natural outgrowth of this warm human interest 
in his students was the formation in 1926 of the “Notre Dame Acadenty 
of Science,” an honorary scientific organization whose membership wis 


drawn from the College of Science. 


In his academic offices Father Wenninger displayed unusual admin*\ 
trative abilities, a fine sense of judgment and more than a merely pip’. 


fessional interest in the work and lives of his associates. The growth, 


and development of the College of Science and the Department o¥ 
Biology in particular are largely the fruits of his labors while he was y 


at their head. 


His immediate scientific interests were devoted to the fields of 
protozoology, entomology, malacology, and parasitology, as is shown 
by a number of published contributions and his work as Associate 
Editor of invertebrate zoology for the “American Midland Naturalist.” 
In addition, he expressed frequently his views, in public addresses and 
in printed form, on the great biological theories, notably the theory 
of evolution, as well as on the present tendencies of biological thought. 


All of these contributions were prepared and delivered with meticulous 


iv 
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care and the same characteristic effectiveness which he possessed in 


his teaching and in his private life. 


Whatever the burden of work may have been, it never mounted 
so high that he would neglect, even in the smallest way, his duties 
as a priest. Many sought his counsel and found in him an under- 
standing friend. His great faith in the goodness of man invariably 
touched a sympathetic chord in the heart of the distressed who found 
confidence and strength in his sincerity, his advice and his disarming 
kindness. Father Wenninger, as priest and as teacher, will be re- 
membered by all, students, friends and the University of Notre Dame, 


for the honor and glory of which he worked so zealously all his life. 
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The Liverworts of West Virginia* 


Nelle Ammons 


Preface 


This manual of West Virginia liverworts is an outgrowth of a study begun 
during the summer of 1929 and continued intermittently until the present 
time. The difficulties encountered at the outset of this study, especially in 
attempts to determine sterile specimens, revealed the need of keys based more 
largely on vegetative characters. To that end, numerous collections and iden- 
tifications of sterile plants were made, and specimens and data of all available 
West Virginia material were assembled, to be utilized in the construction of a 
manual which it is hoped may prove helpful to other students of hepatics. 

Records of early collections were obtained from Millspaugh’s “The Living 
Flora of West Virginia” 1913. Specimens not represented in the author’s 
collection were supplied by Dr. John L. Sheldon, Dr. Fred W. Gray, and the 
Sullivant Moss Society. Dr. Gail Holliday contributed a goodly number of 
specimens from the “Northern Panhandle.” Other contributors were: Lester 
Atha, Elizabeth Bartholomew, A. J. Dadisman, Jennie Harshbarger, Lyle 
Herod, Genevieve King, James G. Needham, N. D. Richmond, Eva Fling 
Roush, William T. Shaull, P. D. Strausbaugh, Daisy Timmons and William 
Webb. Collections have been reported from 50 of the 55 counties. The 
distribution map shows the areas in which the collections have been made. In 
each county the occurrence of one or more species is indicated by a dot for 
each species found. This assemblage of material contains 111 species and 56 
genera, all illustrated in the manual. Appendix I contains a list of species 
previously reported but not illustrated or described. Specimens of some of 
these species could not be located and others were thought to have been in- 
correctly determined. 


One of the aims of the author has been to make comparative studies, and, 
by means of illustrations, to show relative sizes of the species studied. All 
of the habit sketches (a 1, b 1, ¢ 1. etc.) are of the same magnification; 
and the same is true in each of the other series (as a 2, b 2, c 2, etc.), except 
in a few cases which are clearly indicated in the explanations of the plates. 
Series 1 and 2 were made with an E. Leitz-Wetzlar drawing and projection 
apparatus, “DPE,” while the rest of the sketches were made by the aid of 
an otdinary microscope with camera lucida and various combinations of 


* Contribution No. 9 from the Herbarium of West Virginia University. 


Epitor’s Note. The assistance rendered by Dr. Margaret Fulford, University of 
Cincinnati, has been invaluable and is herewith gratefully acknowledged. 
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oculars and objectives. In a few cases, sketches were redrawn from other 
authors, for which due credit is given. 

In the descriptions and in the keys, throughout this manual, vegetative 
characters are given prominence over reproductive characters. In many in- 
stances, reproductive characters are entirely eliminated from the keys, while 
in others, they are introduced to provide a greater degree of certainty. How- 
ever, it was not thought advisable to omit all description of reproductive 


of Liverwort Species by Counties 


Greenbrier 


Distribution Map 


structures, and accordingly a paragraph is added for each species (if fruiting 
is known), presenting important reproductive characters. The statements of 
these paragraphs have not been checked with our material which is mostly 
sterile, but have simply been copied or compiled from various sources. On 
the other hand, the descriptions of vegetative characters have, in most in- 
stances, been carefully checked with our material. The keys to the species 
are based only on the species here included. 
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The system of classification followed is that proposed by Dr. A. W. Evans 
in his recent article “The Classification of the Hepaticae” (Bot. Rev. 5: 
49-96. 1939). The nomenclature conforms to the check list of European and 
American Hepaticae by H. Buch, A. W. Evans, and Fr. Verdoorn (Ann. 
Bryol. 10:1-8. 1937). Where names were published prior to the appearance 
of Linnaeus’ “Species Plantarum” in 1753, the name of the pre-Linnaean 
author occurs in brackets instead of in parentheses. 


This manual is based on a dissertation submitted as a partial requirement for the 
degree of Doctor of Philosophy from the University of Pittsburgh. The author desires 
to acknowledge gratitude to all who have contributed in any way to this work, but espe- 
cially to Dr. O. E. Jennings, under whos supervision it was originally done; to Dr. John 
L. Sheldon, an early teacher, who made painstaking examination of specimens and care- 
ful scrutiny of keys and descriptions; and to Dr. P. D. Strausbaugh for helpful criti- 
cisms of the manuscript. For the loan of Sullivant Moss Society specimens of West 
Virginia material and for the identification of some specimens, thanks are due Dr. Mar- 
garet Fulford, curator of hepatics of the Sullivant Moss Society. Appreciation is also 
extended to Dr. A. W. Evans and Dr. H. Castle for hepatic literature, technical infor- 
mation concerning some species, and for identification of specimens; to Dr. Fred W. 
Gray for his contribution of West Virginia specimens; to Mrs. Bayard Taylor for 
assistance with certain groups; to Dr. R. C. Spangler for suggestions regarding the manu- 
script; to Dr. E. L. Core, through whose efforts the publication of the manual became a 
reality; and to the editor, Dr. Theodor Just, assisted by Dr. M. Fulford, for many 
helpful and valuable suggestions. To all who have furnished information or rendered 
service and especially to all contributors of specimens the author is grateful. 


Natural Features of West Virginia 


The state of West Virginia lies between 37° 10’ and 40° 40’ north latitude 
and between 77° 40’ and 82° 40’ west longitude, being therefore 241 miles 
from north to south and 269 miles from east to west. The outline is very 
irregular, as nearly all the boundaries are defined by natural features, chiefly 
rivers and mountain ranges. The surface is predominantly rugged; in general, 
it may be described as an elevated rolling plain which has been dissected by 
streams into an intricate system of hills and valleys. The eastern part of the 
State is traversed by the Appalachian mountain system, the ranges extending 
from northeast to southwest, and here several rivers have their sources. The 
average elevation above sea level is about 1500 feet ranging from 272 feet at 
Harper’s Ferry to 4860 feet at the summit of Spruce Knob. The rocks are 
largely sedimentary in origin, composed chiefly of sandstone and limestone, 
with shales in the northeastern heights; corresponding soils are found where 
outcrops of these rocks occur. 

The surface was formerly covered by an unbroken forest. The Canadian 
spruce forest occupied the highest mountain summits; the xero-mesophytic 
oak-hickory association dominated the lower ridges and well lighted exposures. 
and the mesophytic beech-maple—-hemlock association was usually represented 
in the coves and ravines. Although very little of this primeval forest remains, 
woodland vegetation is still predominant throughout most of the State. Here 
ate rocky forest floors, decaying logs, cool rock-walled ravines, small streams, 
swift mountain streams with waterfalls, glades and swamps in the more open 
spaces, and many other situations favorable to the growth of liverworts. _ 


6 THE AMERICAN MIDLAND NATURALIST 


History of the Study of Liverworts in West Virginia 


The hepatic flora of the State has not had the attention that most of 
the other plant groups have received. This neglect may be accounted for, in 
part, by the fact that the majority of these plants are very small and incon- 
spicuous; also many of the species occur in rather restricted habitats. In addi- 
tion to these factors, the hepatics are without commercial or industrial value, 
and consequently they remain almost wholly unknown except to the bryologist. 


The first list of liverworts recorded for the State is found in “A Prelimi- 
nary Catalogue of the Flora of West Virginia,” which appeared in 1892. Here 
27 species are listed. In 1905, A. Leroy Andrews recorded 15 species in 
“Additions to the Bryophytic Flora of West Virginia.” In 1907, John L. 
Sheldon in “Species of Hepaticae Known to Occur in West Virginia” reported 
59 species; and in 1910, he added 18 species to the previous list in an article 
entitled “Additional West Virginia Hepaticae.” Millspaugh’s “The Living 
Flora of West Virginia” published in 1913, includes 77 species of liverworts, 
a total of all species reported by Dr. Sheldon. In 1933, the author published 
a paper on “Bryophytes of McKinney’s Cave” in which 44 species are recorded, 
11 of which had not been reported previously. With the exception of a few 
scattered references involving only a few species, these are the only published 
lists known to the author. 


Collection and Preservation of Material 


In general, the collecting of liverworts does not require any special precau- 
tions. A stout pocket-knife is needed for the removal of specimens from the 
substratum, since it is necessaty to take a piece of sufficient size to show the 
growth habits of the plants. It is desirable to have a hand-lens with magnifi- 
cation of 7x-15x, to aid in the location of minute species. The specimens may 
be placed in small paper sacks, discarded envelopes, or wrapped in pieces of 
paper, with the following data written in pencil accompanying them: type of 
habitat, kind of substratum, county, post office, and date of collection. Either 
a basket or a vasculum is convenient for cartying the specimens while in the 
field. In the vasculum, they will remain fresh for a week or more and in the 
basket for several days if the papers in which they are wrapped are kept moist. 
Whenever possible, it is desirable to work with fresh material, but it is not 
always obtainable when needed. In the preparation of this manual, much 
dried material was used. 


Before specimens are packeted, they should be cleaned, pressed and thor- 
oughly dried. This is accomplished by removing with the fingers or with a 
knife, the excess soil, wood or foreign material and then placing the plants on 
a sheet of newspaper folded once between sheets of blotting paper. Heavy 
pressure is not desired, four to six average sized books usually supplying sufh- 
cient weight for a considerable number of specimens. The plants should be 
put to press before they dry out. Blotters should be changed often enough 
to prevent the growth of mold, the frequency obviously varying according to 
the moisture content of the specimens. 
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When dry, the specimens may be placed in packets made from pieces of a 
good grade of tough paper, about 7 x 9 inches, folded over a 3 x 5 inch card 
to form a neat envelope. On the face of this envelope, or on a gummed label 
attached to it, in addition to the above mentioned data, there should appear 
the name of the specimen, the name of the collector, a serial number (if there 
is such) and preferably also the name or initials of the person who identified 
the specimen. Packets conforming to the above size may be filed in any stand- 
ard 3 x 5 inch card filing case. Or, these and any other sized packets may be 
mounted on herbarium sheets, enclosed in genus covers, and filed in herbarium 
cases in the same way that seed plants are filed. 


Sometimes it is expedient to have permanent slides of the specimens. 
Glycerine jelly mounts, using mica slides and covers are found to be very 
convenient. They are flexible, nonbreakable and may be placed in a small 
envelope and kept in the packet with the rest of the specimen. There are 
such slides for all the specimens illustrated in this manual. The glycerine 
jelly was prepared according to the instructions in Chamberlain’s “Methods 
in Plant Histology.” The mica was bought in sheets at a hardware store and 
cut to the desired size. The specimens were mounted on a slide in a drop of 
water and to this was added usually two or three small portions of the jelly, 
the amount used depending upon the size of the specimen. This was melted 
gtadually over an alcohol lamp, after which the cover glass was applied and 
the slides laid aside to allow the jelly to harden. 


General Characteristics of Liverworts 


A brief sketch of the life history of a liverwort follows, mention being 
made of those characters to which frequent reference is made in the keys and 
descriptions. 

The plant has its origin in a spore, which upon germination forms a thread- 
like structure or a cell-mass, known as a protonema. The protonema is usually 
short lived, a portion of it giving rise to the new plant, called the gametophyte. 
The gametophyte may be a flattened structure called a thallus, or a stem with 
two lateral rows of similar leaves and sometimes a third row of usually smaller 
leaves on the ventral side, called underleaves or amphigastria. The normal 
position of the plants is prostrate, and since the dorsal and ventral surfaces 
are unlike, the body is said to be dorsiventral. In most species there are uni- 
cellular rhizoids on the ventral side and in many of the thallose forms, ventral 
scales are also present. In some species the dorsal surface is marked by 
areolae and by pores which open into air chambers in the upper portion of the 
thallus. In certain groups the thallus varies greatly in its internal structure. 
In some, the cell structure is uniform throughout, while in others, there are 
differentiated layers of tissue of varying degrees of complexity. In some 
species there is a thickened differentiated region running lengthwise through 
the center of the thallus known as the midrib. The leaves never have a mid- 
rib and are but one layer of cells in thickness (except in the basal region of 
some leaves). There is great diversity in the shape of the leaves and in the 
character of their margins. They may be undivided or lobed, the lobes lying 
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in the same plane and attached incubously, succubously, or transversely, or 
they may be complicate-bilobed, the leaves folded, each lobe with a separate 
attachment to the stem. In certain genera there are various devices for the 
storage of water, known as water-sacs. 


From a taxonomic standpoint, branching in the liverworts is of consider- 
able importance. To make clear the manner of branching, it should be ex- 
plained that the growing point consists of an apical cell which may have two, 
three, or sometimes more cutting faces, the form of the plant being in direct 
relation to the form of the cell; or the growing point may consist of a group 
of cells known as the apical region. This latter is common in many of the 
thallose forms, especially the Marchantiales. A group of cells, all of which 
have the capacity to divide are found at the base of a sinus, at or near the 
anterior end of the thallus. A new apical region may form very near the old 
one and if growth proceeds about equally from the two points we have a condi- 
tion known as dichotomy. Branching by true dichotomy never occurs in the 
Jungermanniales. The branches arise from segments cut off from the apical 
cell. If the branch grows vigorously ard deflects the main axis to one side. 
the branch system may simulate a dichotomy (e. g. Metzgeria furcata); if the 
branch grows less vigorously than the main axis and assumes a distinctly 
lateral position the branching is obviously of the monopodial type (e. g. Ric- 
cardia multifida). When branches arise close to the apical cell they are called 
terminal branches in contrast to those which appear at some distance from the 
apical cell, called intercalary branches. In the leafy liverworts, growth takes 
place from a three-sided apical cell, each segment giving rise normally to a 
row of leaves. In terminal branching, the branches arise exogenously in very 
young segments, at the expense of half a leaf (one lobe) or of a smaller 
portion of a leaf, and thus they are always l/ateral but never axillary in origin. 
Intercalary branching is chiefly ventral and endogenous, although branches 
may sometimes arise from superficial cells of the stem. If of endogenous 
origin, the branch will be surrounded by a sheath formed by the rupture of 
tissue through which the branch breaks. Intercalary branching is found in the 
flagella of Bazzania. 


The gametophyte is a sexual plant in that it bears sex organs called 
antheridia and archegonia which produce respectively sperms and eggs. When 
sperms and eggs are produced by the same plant, the species is said to be 
monoicous, and when they are produced by different plants, dioicous. The 
antheridia are produced singly or in groups, embedded in the thallus, on 
special receptacles which may be sessile or stalked, in the axils of ordinary 
leaves, or on special branches having modified leaves, called perigonial bracts. 
The antheridium is a sac, spherical to oval in form, which consists of a wall 
composed of a single layer of cells investing a mass of sperms; this sac is 
supported on a stalk equalling or slightly longer or shorter than the antheridi- 
um itself. When mature, the absorption of water brings about an increased 
pressure within, which ruptures the wall and liberates the sperms, each of which 
consists of a spital or curved body with two long slender cilia. 


The archegonia occur singly or in groups; in the thallose forms, they are 
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embedded in the dorsal surface of the thallus as in Riccia and Pellia, or are 
in special receptacles arising from the dorsal surface as in Marchantia and 
Asterella, while in the acrogynous or foliose group, the archegonia are terminal 
on the main stem, or on short branches, either lateral or ventral. In this last 
group, the archegonia are often protected by modified leaves called perichaetial 
bracts. Further protection is afforded in many species by the development 
within the bracts of a perianth which is sometimes considered as being formed 
by the coalescence of two or three leaves. In some plants, as Calypogeia, the 
atchegonia are sunk in a hollow branch (perigynium) which in fruit becomes 
subterranean. In the thallose forms, the archegonia are often enclosed by an 
involucre which is formed by the growth of tissue immediately surrounding 
them. The archegonium is a flask-shaped structure consisting of an enlarged 
basal portion called the venter which contains a single egg cell, and an elon- 
gated portion, the neck, containing an axial row of sterile cells, called canal 
cells. On the absorption of water after the egg is ripe, these canal cells become 
mucilaginous and form at the mouth of the archegonium, an exudate, which 
probably attracts the sperms to it. Fertilization can be effected only when 
water is present to provide a medium through which the sperms may swim to 
the archegonium. Having arrived at the neck of the archegonium, sperms 
may pass down the canal through the fluid resulting from the disintegration 
of the canal cells, and one sperm may unite with the egg cell, fertilizing it. 


The zygote (the cell resulting from fertilization) begins development at 
once as the young sporophyte, but remains within the venter of the archegoni- 
um, the wall of which enlarges and forms a protective covering, the calyptra. 
Since the sporophyte is largely a dependent plant, it develops at its base an 
absorbing organ called a foot, which is imbedded in the tissues of the gameto- 
phyte and through which its supply of food and water is obtained. The main 
part of the sporophyte is the capsule, a spherical or elongated sac, in which 
spores and elaters are produced. The elaters are sterile cells, usually elon- 
gated and provided with spirally thickened cell walls; these may aid in the 
ejection or in the retention (temporarily) of the spores. The spores are uni- 
cellular and always of the tetrahedral type, the surface sometimes exhibiting 
various characteristic thickenings or markings. The ripening of the spores 
is usually associated with a rapid elongation of the region lying between the 
capsule and the foot, the seta, which places the capsule in a more advantageous 
position for spore dispersal. At maturity, the capsule may open (dehisce) by 
irregular splits, by an apical cap, or most commonly by four valves formed by 
longitudinal splits. In a few species (as in Pellia) germination of spores 
begins within the capsule, so that at the time of dehiscence the spores are 
many celled. 


Vegetative propagation is very common in this group of plants. Funda- 
mentally, it is a process of division of the vegetative body in which the 
products of division may be very unequal in size; for instance, branches may 
become independent plants through the dying off of the older parts. In the 
thallose species, this is a very common method of propagation. Many of 
them produce adventive shoots or branches, which arise from the margin of 
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the thallus (as in Riccardia), from the dorsal or ventral surface of the midrib 
(as in Metzgeria). Gemmae ate not common in thallose forms, occurring in 
Marchantiales only in Marchantia and Lunularia, and in Metzgerineae, only in 
some species of Metzgeria, in Blasia, and Riccardia in which they are endogen- 
ous. In the Jungermanniales, in addition to the types of propagation already 
named, caducous leaves and caducous branchlets called propagula, also occur. 
Gemmae are very common in this group, occurring frequently on the margin 
or the tip of leaves, sometimes in yeast-like chains, and sometimes they are on 
the surface of the leaves, or in masses at the summit of erect shoots. They 
may be spherical, oval, angular, discoid, and one- to two-celled, or many 
celled. The production of gemmae is most abundant in plants growing under 
unfavorable conditions, and sometimes their development causes a deformity 
of the plant. They are seldom numerous on fruiting plants. The germination 
of the simplest gemmae conforms in large measure with that of the spores. 
Goebel by his investigations came to the conclusion “that every cell in the 
Hepaticae has the latent capacity to develop further like a spore, but this is 
only called forth if there is an enfeeblement of the vegetative body.” 


Within the confines of a state, ecological factors such as temperature, 
rainfall, latitude, and even altitude are not variable enough to warrant critical 
consideration. But the nature of the substratum and the amount of moisture 
present in the air and in the soil are factors which largely influence or deter- 
mine the distribution of the species. According to their moisture relations, as 
evidenced by their habitats, four groups of liverworts have been recognized in 


this study: 


I. Xerophytes: plants growing on exposed rocks, tree trunks, or on dry 
soil. 


II. Mesophytes: plants growing in shady, sheltered situations, where the 
ait is moist, and where the substratum contains a moderate amount of moisture. 

III. Hygrophytes: plants growing on damp soil, around waterfalls, etc., 
in. more moist habitats than mesophytic. 


IV. Hydrophytes: plants growing in water, submerged or partly so, or on 
very wet soil. 


Distinction between Liverworts and Mosses 


To the untrained person, all green growths of very small plants on trees, 
rocks, or soil, are mosses, but to the botanist these become resolved into lichens, 
algae, liverworts, and mosses, of which the last two are bryophytes. Bryophyta 
(Gr. bryon, moss; phyton, plant) is a division or phylum of the plant king- 
dom which comprises two classes of plants, viz. Hepaticae, liverworts, and 
Musci, mosses. The liverworts are more inconspicuous, less numerous, usually 
more delicate, and grow in more restricted habitats than the mosses; to the 
casual observer, most of them would be mistaken for mosses. However, there 
are certain distinctions between the two groups by which they may be recog- 
nized. All our liverworts are dorsiventral, growing prostrate and having a 
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flattened appearance, while mosses are usually erect, and if prostrate then not 
dorsiventral. There can be no confusion between thallose liverworts and 
mosses, since all mosses have leafy stems, but the distinction between leafy 
liverworts and mosses offers some difficulties. In mosses, the leaves usually 
have a spiral arrangement on the stem, are not lobed and mostly have a midrib, 
while in leafy liverworts the leaves are in two lateral rows (with sometimes a 
third row of smaller leaves on the ventral side), they may be undivided, lobed, 
or folded in various ways, and are without a midrib. These are the most out- 
standing field characters used for determinations, but a tabular list including 
more detailed differences follows: 


HEPATICAE Musci 
Plant body Thallose or leafy Always leafy 
Stems Prostrate and dorsiventral Erect or prostrate, not dorsiventral 


Leaves 2-ranked (rudiments of 3rd) 3-many (sometimes 2) ranked 
Without a midrib Mostly with a midrib 
Ventral leaves unlike lateral Leaves all alike 


Lobed or undivided Not lobed 
Rhizoids Unicellular Multicellular 
Calyptra Remains at base of sporophyte Carried up on capsule as a cap 


Seta Hyaline; rapid elongation at Not hyaline; gradual elongation 
maturity of capsule before maturity of capsule 


Capsule Not opening by a lid, usually Usually opening by a lid 
by 4 valves 


Elaters Present (except in Ricciaceae) Absent 


Columella Absent (except in Anthocerotaceae) Present 


Descriptions of Class, Orders and Suborders 


Class HEPATICAE 


Protonema more or less ephemeral, filamentous or thalloid, originating 
directly from a spore. Gametophyte usually dorsiventral, thallose or leafy, 
attached to substratum by means of unicellular rhizoids, bearing protective 
slime-organs of various kinds, growing by means of an apical cell or a group 
of apical cells; thallose forms with or without midrib, foliose forms with 2- 
ranked leaves (unistratose and never with midrib), and sometimes with a 
more ot less well developed ventral (third) row. Sex organs borne laterally 
or apically, on the same or on separate plants, embedded in the gametophyte, 
or sessile or stalked upon it. Zygote develops directly into sporophyte which 
is permanently enclosed in the calyptra, or included until capsule is nearly 
mature, when the calyptra ruptures near the tip by the elongation of the seta. 
Sporophyte undifferentiated into parts, or else differentiated into a foot, seta 
and capsule arranged in a linear series. Capsule irregularly dehiscent, oper- 
culate (not found in our species), or more often opening by 4 valves (2 in 
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Anthocerotaceae) formed by longitudinal splits; capsule containing spores 
(developed in tetrads from spore-mother cells), or spores and elaters the 
latter often provided with spiral thickenings on their walls. Besides propaga- 
tion by spores, vegetative bodies (gemmae) and/or by portions of the plant 
which become separated from the original plant. 


The Germans call the hepatics, Lebermoose, or “liver mosses.” The name 
liverwort was originally applied to Marchantia and Conocephalum because of 
their fancied resemblance to the liver. From this came the Latin name 


Hepaticae. 
Order JUNGERMANNIALES 


Gametophyte thallose or a leafy stem; thallus with or without a midrib, 
never differentiated into distinct layers of tissue; pores and air chambers 
absent; chloroplasts several in a cell; rhizoids always smooth; stem with three 
rows of leaves, the two lateral identical, the third ventral, usually much modi- 
fied and reduced, sometimes wanting; oil bodies frequent. Sex organs in 
thallose species usually in groups on the dorsal surface but never on stalked 
receptacles; in leafy species at the end of special branches and in axils of 
leaves. Sporophyte with a large foot and with a seta usually much elongated; 
inner cells of capsule forming spores and usually spirally thickened elaters; 
capsule in most species opening by four valves; columella none. 


Suborder Jungermannineae 


(Jungermanniales Acrogynae) 


Gametophyte a stem with two lateral rows of leaves and often a third row 
of underleaves commonly differing from the lateral in size and form. Anther- 
idia borne in the axils of more or less modified leaves (male bracts); arche- 
gonia terminal on stem or branch, usually surrounded by a special involucre 
(perianth), often formed by the union of true leaves; leaves and underleaves 
directly beneath the perianth more or less modified. Sporophyte terminal; 
capsule 4- or rarely 8-valved; elaters always present. 


Suborder Metzgerineae 


(Jungermanniales Anacrogynae) 


Gametophyte usually a thin thallus, rarely a stem with leaves (these the 
transitional forms between the thallose and leafy types). Sex organs borne 
dorsally or laterally, never terminally; involucre of sex organs never represent- 


ing true leaves. Sporophyte dorsal. 


Order MARCHANTIALES 


Protonema consisting of a short unbranched filament, broadening out into 
a short unbranched and slightly differentiated thallus, the latter giving rise 
directly to the adult. Thallus flat and dorsiventral, branching dichotomously 
or by means of intercalary ventral outgrowths, usually differentiated into a 
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dorsal layer or epidermis (with pores), a chlorophyll-bearing tissue( with air 
chambers in one or more layers), and a compact ventral tissue giving rise to 
protective scales (in rows) and to rhizoids of two kinds, viz. smooth and tuber- 
culate (peg-like papillae internal); green cells with numerous small disc-shaped 
chloroplasts; oil bodies in special small cells. Sex organs dorsal, borne either 
on an ordinary thallus or thallus branch or on a more or less specialized recep- 
tacle. Sporophyte consisting of a capsule only or differentiated into foot, seta 
and capsule; foot small, seta short, elongating sufficiently at maturity to force 
the capsule through the calyptra; capsule dehiscing irregularly or by means of 
an indefinite operculum; columella none. 


Order ANTHOCEROTALES 


Gametophyte thallose, commonly flat, orbicular or semi-orbicular, more 
or less lobed or radiately dissected, without a midrib and with no differentia- 
tion of tissues; of several layers of cells, compact or with interior mucilaginous 
cavities or rarely with intercellular air spaces; inconspicuous pores (cleft-like) 
present on ventral and sometimes on dorsal surface (through these the thallus 
may become infested with Nostoc colonies); rhizoids smooth; cells with a 
single large elliptical chloroplast which commonly encloses the nucleus. Sex 
organs embedded in the thallus. Sporophyte cylindrical, erect or horizontal, 
2-10 cm long, surrounded at the base by a tubular involucre of several 
layers of cells; seta lacking, the capsule attached directly to the bulbous foot. 


At maturity, the capsule dehisces from the apex downwards by two valves 
which enclose a filiform columella; the spores, remaining in tetrads, ripen 
successively from apex downward; elaters rudimentary, contorted, multicellular. 


Sequence of Families and Genera 


Since there is considerable difference of opinion among hepaticologists 
concerning the number and composition of the families of Hepaticae, no at- 
tempt has been made here to devise a key nor to give a characterization of 
the several families. Instead, the families with their respective genera are 
merely listed according to the classification of Evans (Bot. Rev. 5:90-96, 
1939), together with the number of species of each genus found in the State. 


Order I. JUNGERMANNIALES 
Suborder 1. JUNGERMANNINEAE 
(Jungermanniales Acrogynae) 


Family |. Ptilidiaceae 
. Herberta S. F. Gray 1 3. Blepharostoma Dum. | 
. Ptilidium Nees | 4. Trichocolea Dum. | 
Family 2. Lepidoziaceae 
. Bazzania S. F. Gray 3 7. Microlepidozia (Spruce) Joerg. 
». Lepidozia Dum. | 


Family 3. Calypogeiaceae 
. Calypogeia Raddi 4 
Family 4. Cephaloziaceae 
. Cephalozia Dum. 4 11. Cladopodiella Buch 1 
. Nowellia Mitt. 1 12. Odontoschisma Dum. 2 
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Family 5. Cephaloziellaceae 
. Cephaloziella (Spruce) Schiffn. 2 


Family 6. Harpanthaceae 
. Lophocolea Dum. 4 17. Harpanthus Nees | 
. Chiloscyphus Corda 4 18. Geocalyx Nees 1 
. Mylia S. F. Gray 1 


Family 7. Jungermanniaceae 
. Lophozia Dum. 2 24. Jungermannia L. | 
. Isopaches Buch 2 25. Jamesoniella (Spruce) Steph. 1 
. Sphenolobus (Lindb.) Steph. 1 26. Nardia S. F. Gray 1 
22. Anastrophyllum (Spruce) Steph. 1 27. Plectocolea Mitt. 4 
. Tritomaria Schiffn. | 
Family 8. Marsupellaceae 
. Marsupella Dum. 2 
Family 9. Plagiochilaceae 
. Plagiochila Dum. 3 
Family 10. Scapaniaceae 
. Diplophyllum Dum. 2 31. Scapania Dum. 2 
Family 11. Porellaceae 
. Porella L. 3 
Family 12. Radulaceae 
. Radula Dum. 3 
Family 13. Frullaniaceae 


. Frullania Raddi 7 35. Jubula Dum. | 


Family 14. Lejeuneaceae 
. Leucolejeunea Evans | 39. Microlejeunea (Spruce) Steph. 3 
. Harpalejeunea (Spruce) Schiffn. 1 40. Cololejeunea (Spruce) Schiffn. 1 
. Lejeunea Libert 2 

Suborder 2. METZGERINEAE 

(Jungermanniales Anacrogynae) 


Family 15. Fossombroniaceae 
. Fossombronia Raddi 3 

Family 16. Pelliaceae 
. Pellia Raddi 3 

Family 17. Blasiaceae 
. Blasia (Mich.) L. 1 

Family 18. Pallaviciniaceae 
. Pallavicinia S. F. Gray | 

Family 19. Metzgeriaceae 
. Metzgeria Raddi 4 

Family 20. Riccardiaceae 
. Riccardia S. F. Gray 5 


Order 2. MARCHANTIALES 
Family 21. Marchantiaceae 
. Marchantia (March. f.) L. 1 49. Lunularia (Mich.) Adans. 1 
. Conocephalum Web. | 50. Dumortiera Nees | 


Family 22. Rebouliaceae 
. Reboulia Raddi | 52. Asterella Beauv. | 


Family 23. Ricciaceae 
. Ricciocarpus Corda | 54. Riccia (Mich.) L. 4 


Order 3. ANTHOCEROTALES 
Family 24. Anthocerotaceae 
. Anthoceros L. 3 56. Notothylas Sull. 1 


14 

14 

15 

16 

36 

37 

38 

41 

42 

43 

a4 

45 

46 

47 

48 

53 

55 1 


THE LIVERWORTS OF WEST VIRGINIA 


Key to Genera 


. Plant body leafy (foliose) 
. Plant body a thallus (thallose) —................ 


Foliose 


. Leaves undivided and with entice margins (some Fossombronias and forms of 
Plagiochila may be sought here) 


. Leaves divided, or if undivided, with margins variously toothed or lobed............ 
. Leaves incubous; underleaves bifid or entire................. 8. Calypogeia................ p. 
. Leaves succubous 

. Underleaves usually present throughout, conspicuous 

. Underleaves absent, or if present, small, inconspicuous and scattered 

. Underleaves bifid and with a tooth on one or both sides; gemmae none; 


trigones absent 15. Chiloscyphus............ p. 


. Underleaves subulate or lanceolate, sometimes bidentate at the apex, often 
obscured by rhizoids; leaves often gemmiparous; trigones bulging 


p. 


. Leaves roundish or usually broader than long (Jungermannia pumila may 
sometimes fall here) 


. Leaves usually longer than bad 


. Stems with flagella; cell cavities often stellate; perianth trigonous.................... 
12. Odontoschisma.......... p. 


. Stems without flagella; cell cavities not stellate; perianth terete or merely plicate.... 
. Some leaves usually emarginate, underleaves present...26. Nardia...............--.-.-- p. 
. Leaves entire, underleaves absent 21. p- 


. Underleaves absent, stem erect or prostrate, leaves not secund; perianth 
mouth terete, more or less contracted, creiulate...... 24. Jungermannia............ p. 


. Underleaves sometimes present in the younger parts, subulate, small and sub- 
entire; stems erect or ascending with incurved apices; leaves often somewhat 
secund; perianth mouth long-ciliate 25. Jamesoniella.............. p- 

. Leaves fimbriate, or with hair-like divisions 

. Leaves variously toothed or lobed, but not as above - 


. Leaves divided nearly to the base into 3-4 filiform segments, cne oP Ww dill 


. Leaves with a portion of the lamina evident, divided into 2-5 lobes with 
fringed margins 

. Plants green, often tinged with brown or red; lobes 2-4, unequal, divided to 
about !/, with numerous long cilia; leaf cells with trigones 


Piilidium.... _p. 19 


. Plants pale green or yellowish; leaves palmately lobed almost to the base, 
each lobe divided into numerous single or branched capillary segments; leaf 
cells thin-walled p. 


. Leaves variously toothed or lobed, but not bilobed 

. Leaves bilobed, the lobes sometimes differing in size 

. Leaves divided into 3 or 4 lobes, or with 2-3 teeth at apex 
. Leaves not as above 


. Underleaves absent; leaves with 2-3 unequal sharp teeth, iulacly « unsym- 
metrical 23. Tritomaria................ p. 


15 
2 
2 10 
3 28 
3 
4 5 
4 6 
5 
37 
7 8 
8 61 
57 
9 
59 
10 
10 
11 
20 
11 
12 
14 
14 19 
15 
56 
15. Underleaves present; leaves not as above 


THE AMERICAN MIDLAND NATURALIST 


. Leaves shortly toothed; underleaves prominent, differing from leaves 


. Leaves 1/3 to 3/4 divided into 3 or 4 narrow lobes; underleaves resembling 
the leaves 


. Leaves mostly with 3 nearly equal teeth, but apex is sometimes irregular and 


. Leaves bidentate, with teeth close... 8. Calypogeia .............. p. 


. Leaves obliquely inserted, less than !/2 divided into 3-4 b-oad segments 


. Leaves transversely inserted, divided nearly to the base into 3 slender segments 


. Leaves undivided, usually with several-numerous sharp marginal teeth, the 
dorsal margin reflexed 29. Plagiochila................ p. 


. Leaves irregularly lobed with margins sinuate giving a ruffly appearance, 


. Leaves not complicate-bilobed, or only concavely so (i.e. with the keel very 


blunt) 
. Leaves sharply complicate-bilobed, the keel obvious 


. Leaves inserted by a very narrow base, ventral margin o/s incurved form- 
ing a sac, sinus lunate, each lobe ending in a long inflexed capillary segment 


10. Nowellia............... p. 


. Plants rigid, leaves usually imbricate and somewhat secund, 1/2 to 34 bilobed, 
lobes long, acute or acuminate, sinus narrow, leaves and underleaves similar 


p. 


. Underleaves present, readily discernible 

. Underleaves absent, or if present, exceedingly small and inconspicuous 
. Underleaves bifid 

. Underleaves entire, ovate-lanceolate 


. Plants usually floating, leaves distant, flagella numerous.. 


Il. Cladopodiella p. 
. Plants not floating, leaves imbricate, flagella not common 
. Leaves incubous, bidentate, with teeth close together.....8. Calypoge‘a................ p. 
. Leaves succubous, bidentate or bilobed with teeth or lobes widely separated 


. Underleaves conspicuous, 1/7 to 24 divided, lobes divergent usually with a 
tooth at the side of each 14. Lophocolea...............- p. 


. Underleaves divided nearly to the base into 2 parallel entire lobes 
p. 


. Leaves shortly bilobed with sinus mostly lunate, very obliquely inserted 
17. Harpanthus.............. p. 


. Leaves emarginate, transversely inserted (ee p. 
. Leaves succubous 
. Leaves transversely inserted or nearly so 


. Stem with a differentiated cortical layer of pellucid cells, leaf cells rather 


. Cortical cells not differentiated nor pellucid, leaf cells not transparent 


. Stem in section showing a ventral region of smaller, narrower cells, leaf cells 
with small trigones, gemmae on tips of leaves only....19. Lophozia.................. p. 


. Stem structure homogeneous, leaf cells uniformly thickened, gemmae not 
restricted to tips of leaves p. 


. Leaves complicate-concave 
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. Gemmae absent; perianth included 28. Marsupella................ p. 
. Gemmae frequent; perianth long exserted 


. Leaves broadest at base, cell cavities stellate 22. Anastrophyllum........ p. 


. Plants minute; leaves scarcely broader than stem, divided to the middle or 


beyond into 2 slender lobes 13. Cephaloziella............ p. 


. Plants small; leaves considerably broader than stem, usually 1/3 divided 


p. 
. Ventral lobe of leaf equalling or surpassing the dorsal in size 
. Ventral lobe usually much smaller than the dorsal in size 


. Ventral lobe of leaf oblong-lanceolate; dorsal and vent-al lobes directed 
differently; perianth terete and plicate 30. Diplophyllum............ p. 


. Ventral lobe of leaf rounded-ovate; dorsal and ventral lobes have the same 
general direction; perianth. with a wide. flattened mouth 
p. 


. Underleaves present 


. Dorsal lobe smooth and entire, rhizoids attached to ventral lobe; perianth 
with a wide mouth strongly flattened cS p. 


. Dorsal lobe papillose and denticulate by projecting cells; perianth inflated 
and contracted at mouth into a tubular beak 40. Cololejeunea............ p- 


. Underleaves undivided and entire 
. Underleaves bifid or emarginate 


. Ventral lobe inflated and much smaller than the underleaf; plants small, 
light green 36. Leucolejeunea.......... p. 


. Ventral lobe not inflated, almost equalling or about half the size of the under- 
leaf; plants large, dark green p. 


. Ventral lobe helmet-shaped; base very narrow, stalk-like 
. Ventral lobe not helmet-shaped; base not stalk-like 
. Plants dark green; dorsal lobe pointed; cell walls thin 


. Plants usually reddish or brownish; dorsal lobe seldom pointed; cell walls 
thickened, trigones 34. Frullania.................- p. 
. Underleaves emarginate to obcordate, dorsal lobe long-pointed, reflexed ; 
basal ocelli present . 37. Harpalejeunea.......... p. 
. Underleaves more or less deeply divided into 2 lobes, dorsal lobe not as above... 
. Underleaves divided to '/2 or less, lobes broad 38. Lejeunea...............--- p. 
. Underleaves divided to 1/2 or more, lobes slender; plants exceedingly small... 


39. Microlejeunea.......... p. 


Thallose 


. Cells of thallus with one chloroplast to a cell; capsule cylindrical, splitting 
into 2 valves 

. Cells of thallus with more than one chloroplast to a cell; capsule spherical 
or oval, not opening by 2 valves 

. Thallus dark green, usually forming a rosette; capsules erect, long cylindrical 


55. Anthoceros.............- p. 116 
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Thallus forming a dull green rosette or half rosette; capsules short cylindrical, 
usually numerous, lying horizontal or nearly so.......56, Notothylas.............p. 118 


48. Thallus divided to the midrib into irregular lobes, resembling leaves................ 

49. Thallus with pores (some exceedingly small oul barely disce:nible) ...................... 50 
50. Plants small, usually floating; ventral surface with long, dentate, violet-col- 

ored scales; lobes obcordate with a distinct median furrow; sporophyte 

51. Sterile thallus commonly bearing gemmae in shallow open receptacles.................... 52 
52. Gemmae in dorsal cup-shaped receptacles; pores compound; stalked recep- 


tacles bearing sex organs often present....................-.- 47. Marchantia.............. p. 104 


. Gemmae in dorsal crescent-shaped receptacles; pores simple; found only in 


or about greenhouses; rarely fruiting..................! *.....49, Lunularia................ p. 107 


. Thallus small, less than 3 cm long and not more than 7 mm wide, branching 


chiefly ventral, pores not prominent, ventral surface deeply pigmented with 


53. Thallus larger, branching chiefly iim, pores and areolae conspicuous, 
visible to the naked eye; strongly odoriferous........... 48. Conocephalum eer p- 106 

54. Dorsal surface with indistinct areolae and with scattered pores; thallus 
coriaceous; pseudoperianth lacking -..............-.-.------ 51. Reboulia..................p. 109 

54. Dorsal surface with distinct pores and areolae; pseudoperianth conspicuous, 
of 8-16 fringe-like white or violet-colored lobes.....52. Asterella................ p. 110 

55. Thallus with narrow enclosed air spaces, or spongiose by the breaking through 

of the dorsal wall; plants frequently in rosettes; capsules embedded in 
55. Air spaces wanting; plants usually not in rosettes ; capsules not embedded............ 56 
56. Midrib present, clearly apparent .............. 
56. Midrib wanting, or indistinct (as in Pellia or Dumortiera) _............-...2.-------02---- 59 
57. Thallus with hairs on the margin and midrib............. 45. Metzgeria.................- p. 97 

58. Thallus dark green, margin rather deeply lobed with dark opaque ‘is at the 
base of the lobes; gemmae present...........-...-00--00------- ee p. 95 

58. Thallus grass-green, slender, elongate, margins undulate and somewhat ele- 
vated; thallus with a strand of thickened cells; gemmae none.............. snihaidpiacnaienia 

59. Thallus usually narrow, more or less pinnate or palmate, branching lateral; 
inflorescences on short lateral branches...................-. 46. Riccardia................ p. 100 

60. Thallus dark or light green, often reddish; rhizoids from the midrib, smooth; 
sex organs scattered on median dorsal surface of thallus............-....2-....---222------- : 
p. 92 


. Thallus dark green, not reddish, thin, broad, brittle, somewhat translucent; 


rhizoids on midrib and scattered over the surface of lamina, smooth and 


pegged; sex organs aggregated in receptacles........... 50. Dumortiera.............- p. 108 
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Descriptions of Genera and Species 


JUNGERMANNIALES 
PTILIDIACEAE 


1. Herberta S. F. Gray 
Fl. 
Herbertus S. F. Gray, Nat. Arr. Brit. Pl. 1:705, 1821. 
Schisma Dum., Comm. Bot. 114, 1822 
Sendinera Nees, G. L. N. Syn. Hep. 238, 1844. 

Plants rigid, brownish. Secondary stems arising from a slender prostrate 
rhizome. Leaves incubous or transversely inserted, secund, 1-34 bilobed, 
lobes long, acute or acuminate, sinus natrow. Underleaves similar to the 
leaves. Gemmae unknown. 

Male inflorescence short, intercalary, bracts 4-8 pairs, larger than the leaves, 
ventricose, margins strongly recurved; antheridia 2-5, also in bracteoles. Male 
plants tend to produce smaller leaves than female or sterile plants. Female 
inflorescence terminal, bracts several, larger than leaves, imbricate and conceal- 
ing half the perianth. Perianth narrow, ovate, 3-keeled, mouth plicate and 
deeply laciniate. Capsule large, globose, 4-valved, short stalked. 

Named for William Herbert, an English botanist. 


1. Herberta tenuis Evans 


(PI. I, B) 


Schisma juniperinum Sull., Musc. Alleg. 258, 1846 (not Dum.). 
Sendtnera juniperina Sull., Gray's Man. of Bot. 689, 1848 (not Nees). 
Herberta adunca Underw., Bot. Gaz. 14:195, 1889 (not S. F. Gray). 

Xerophytic. Plants in yellowish or brownish-green, rarely reddish tinged 
mats. Secondary stems 2-4 cm long, rigid, sparingly branched. Rhizoids 
from basal cells of underleaves or on leaves. Leaves distant to loosely imbri- 
cate, slightly secund, 14-34 bilobed, lobes not quite equal, divergent, mostly 
long acuminate, margin entire, or with an occasional basal tooth. Cells differ- 
entiated into elongated cells and isodiametric cells; the former form a median 
band (vitta), in the basal portion and extend into the lobes but not to the 
apex, while the latter form the rest of the leaf; cell walls much and very 
irregularly thickened; cuticle verruculose. Underleaves similar to the leaves 
but symmetrical. 

“Inflorescence unknown”—Evans. 

On an anticline of sandstone rocks. 

Counties: Monongalia, Pocahontas. 

N.Y., N.J., Pa., Va., N.C., Ky., Tenn. 

In H. tenuis, the width of the basal portion between the vitta and the 
matgin is from 3-5 cells and the leaves may be straight or only slightly curved. 


2. Ptilidium Nees 
Pl. 1) 


Ptilidium Nees, Eur. Leb. 1:95, 1833. 
Blepharozia Dum., Rec. d’obs. Jung. 16, 1835. 


| 
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Plants usually in dense brownish-green, reddish-brown, sometimes green 
mats. Stems 1-2 pinnate, or irregularly branched, with few rhizoids; branches 
never flagelliferous. Leaves incubous, 3-4 times palmately cleft, the segments 
fringed with long cilia, dorsal segments larger. Underleaves resembling the 
leaves, but only half as large, usually 2-3 parted. 


Male inflorescence terminal, bracts more closely imbricate and more con- 
cave than the leaves. Female inflorescence terminal, bracts 1-2 pairs, similar 
to the leaves but more profusely ciliate-laciniate. Perianth long exserted, 
cylindric. obovate, mouth indistinctly plicate, ciliate. Capsule ovoid. Elaters 
mostly bispiral. 

Name from Gr. ptilidion, little feather, because of the leaf form. 


1. Ptilidium pulcherrimum (Web.) Hampe 
(FL. I, ©) 


Jungermannia pulcherrima Web., Spicil. Fl. Gétting. 150, 1778. 

Ptilidium pulcherrimum Hampe, Prod. Fl. Herc. 76, 1836. 

Piilidium ciliare Wallrothianum Nees, Eur. Leb. 3:120, 1838. 

Blepharozia pulcherrima Lindb., Muse. Scand. 5, 1879. 

Ptilidium ciliare var. pulcherrimum Warnst., Krypt. Fl. Mark Brand. 260, 1902. 


Xerophytic. Plants in dense yellowish-brown or copper-colored patches. 
Stems prostrate, irregularly and abundantly branched, the branches short and 
rounded at tip. Leaves densely imbricate, concave, usually divided into 4 lobes 


for 2/3-5/¢ the length, margin incurved, densely ciliate, segments 6-10 cells 
broad at base. Cells 28-36, trigones large, cuticle smooth. Underleaves 
deeply bifid, segments lanceolate, long ciliate. Gemmae rare, on the leaf 
margins, spherical to ovate, 1-2 celled. 

Dioicous. Perigonial bracts in several pairs, ventricose, unequally 3-4 
lobed, with incurved cilia. Perianth large, swollen, plicate above, mouth 4-5 
lobed, ciliate. Capsule dark brown. Spores brown, finely papillose. Elaters 
reddish-brown. Spring-summer. 

On trunks or around roots of trees, also on decaying logs, rarely on rocks. 

Counties: Hampshire, Hancock, Mineral Monongalia, Pendleton, Poca- 
hontas, Preston, Randolph, Tucker. 

Nova Scotia; New England to Mich., south to N.C., Ky., Minn.; so. 
Alaska, Wash., Idaho. 

This plant is more delicate than P. ciliare, under which it is sometimes 
placed as a variety. It is prostrate, never forming deep tufts, and is confined 
to trees and rocks while P. ciliare is usually on soil. The dorsal segment is not 
more than 10 cells broad at base while in P. ciliare it is 15-20 cells broad. 
Macvicar notes a small pale green form with stems seldom exceeding one cm 
in length, found on wet sandstone rocks in shady ravines. 


3. Blepharostoma Dum. 
(PI. I) 


Jungermannia sect. Blepharostoma Dum., Syll. Jung. 65. 1831, pro parte. 
Blepharostoma Dum., Rec. d’obs. Jung. 18. 1835, pro parte. 
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Chaetopsis Mitt., Jour. Linn. Soc Bot. 8:53, 1865. 
Blepharostoma subgen. Chaetopsis Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:105, 


Plants small, very slender and delicate. Stems prostrate, with lateral 
branches. Rhizoids few, colorless. Leaves transversely inserted, divided nearly 
to the base into 2-5 filiform segments, each composed of a single row of cells 
throughout. Underleaves resembling the leaves, but smaller and sometimes 
with fewer segments. 


Male inflorescence terminal, spicate, bracts complicate-concave, segments 
more numerous than in the leaves. Female inflorescence terminal, bracts larger 
than the leaves, segments branched. Perianth oblong to cylindrical, trigonous 
above, third angle ventral, mouth contracted, ciliate. Capsule oval, dehiscing 
to the base by 4 valves. Elaters bispiral, obtuse. 


Name from Gr. blepharon, an eyelid, and stoma, mouth, because the 
perianth mouth is ciliated. 


1. Blepharostoma trichophyllum (L.) Dum. 
(Pl. I, A) 


Jungermannia trichophylla L., Sp. Pl. 1135, 1753. 
Blepharostoma trichophyllum Dum., Rec. d’obs. Jung. 18, 1835. 
Chaetopsis trichophylla Mitt., Jour. Linn. Soc. Bot. 8:53, 1865. 


Mesophytic. Plants pale green, mostly scattered among other Bryophytes, 
sometimes caespitose. Stems 4-20 mm long, filiform, flexuous. Rhizoids long 
and colorless, scarce. Leaves somewhat distant, widely spreading, segments 
3-4, composed of 8-12 uniseriate cells. Cells variable, averaging about 28x40 1, 
from 114-21, times as long as wide, walls thickened. Underleaves similar to 
the leaves, their segments 1-2 cells shorter. “Gemmae rare, pale yellow, spher- 
ical, 2-celled.”—Nees & Cavers. 


Dioicous and monoicous. Perigonial bracts with a narrow basal membrane, 
2 cells high, segments once forked. Perichaetial bracts with 4-6 segments, 
forked, basal membrane 2-6 cells high. Perianth long exserted, mouth wide 
with rigid and somewhat connivent cilia, the cilia to 7 cells long. Capsule 
purplish-brown. Spores 9-11 ,1, brown, papillose. April-July. 


On moist soil or rocky banks, on decaying wood in forests, on tree trunks. 
and sometimes on rocks. 


Counties: Boone, Hancock, Monongalia, Pocahontas, Tucker. 


From Greenland southward to N.C., Tenn.; Alberta, B.C., Alaska south- 
ward to Colo., N.Mex., Cal. 


This species is readily distinguished by its pale green color and the long 
uniseriate, widely spreading segments of the leaves. 


4. Trichocolea Dum. 
(Pl. 1) 


Trichocolea Dum., Comm. Bot. 113. 1822; nom. emend. Nees, Eur. Leb. 3:103, 1838. 


22 THE AMERICAN MIDLAND NATURALIST 


Plants in large, whitish-green, spongy mats. Stems 2-3 times pinnately 
branched. Leaves succubous, palmately lobed almost to the base, the lobes 
divided into numerous capillary segments, which become interwoven and give 
the leaf a thick felty appearance. Underleaves resembling the leaves but 
smaller. 


Male inflorescence terminal on the main branches, bracts resembling the 
leaves. Female inflorescence usually terminal. Perianth absent. Archegonia 
borne naked on the apex of stem, surrounded by capillary perichaetial bracts; 
after fertilization, the stem tissue grows upward around the sporophyte, enclos- 
ing it in a cylindrical sac, which may be termed a false perianth. It is covered 
with numerous pataphyllia, and opens by irregular lobes on the protrusion of 
the sporophyte. Capsule oblong. 


Name from Gr. trichos, hair, and koleos, sheath, because the perianth 
appears hairy by numerous paraphyllia. 


1. Trichocolea tomentella (Ehrh.) Dum. 
(Pl. I, D) 


Jungermannia tomentella Ehrh., Opiz, Beitr. 2:150, 1785. 
Trichocolea tomentella Dum., Comm. Bot. 113, 1822. 


Hygrophytic-mesophytic. Plants in extended, gray-green patches in moist 
places, in woods and swamps often forming vast carpets. Stems 3-10 cm long, 
2-3 pinnate, the apex of stem and of lateral branches thickened, the upper side 
of the main stem covered with paraphyllia which are simple or branched 
threads. Rhizoids absent except at base of stem. Leaves distant on stem, 
imbricate on the branches, semi-amplexicaul, divided almost to the base into 
4 lanceolate lobes, only a few cells broad, each lobe further divided into capil- 
lary segments. Cells thin-walled, elongate, hyaline or chlorophyllose; cuticle 
striate-punctate. Underleaves hardly as broad as the stem, about half the size 
of the leaves, quadrifid. 


Perigonial bracts resembling the leaves but with more connivent lobes; 
antheridia large, globose, generally in pairs. Female inflorescence appearing 
axillary or lateral through innovations. Capsule oblong, purplish-brown; seta 
long. Spores 10-15 p, reddish-brown, smooth. Elaters bispiral. May-June. 


In shady, swampy places, along ditches, in ravines, around springs, etc., 
without distinctions as to type of soil; more rarely on rocks and trunks of 
trees. 


Counties: Calhoun, Clay, Grant, McDowell, Monongalia, Pocahontas, 
Preston, Tucker, Upshur, Wyoming. 


From Newfoundland to Ontario southward to N.C., Tenn., (reported 
from N.Y., Pa., Md., Va., N.C., Tenn., Ky., Ind., Wisc.). 


This species is generally in large patches unmixed with other species, and 
has the appearance of a pale pinnate moss. The paraphyllia, together with 


the capillary segments of the leaves, aid in the retention of water. 
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LEPIDOZIACEAE 
5. Bazzania S. F. Gray 
(Pl. ID) 


Bazzanius S. F. Gray, Nat. Arr. Brit. Pl. 1:704, 1821. 
Herpetium Nees, Eur. Leb. 1:96, 1833. 

Pleuroschisma Dum., Rec. d’obs. Jung. 19, 1835. 
Mastigobryum G. L. N., Syn. Hep. 214, 1845. 


Plants bright olive or brownish-green, in large tufts or depressed mats. 
Stems filiform to robust, the vegetative branches of two kinds, leafy and flagel- 
liform. Rhizoids colorless, arising from the underleaves, from the leaves of 
the flagelliform branches, or from the perichaetial bracts. Leaves incubous, 
obliquely inserted, distant to imbricate, plane to deflexed, ovate to lanceolate, 
unsymmetrical, apex truncate, 2-4 toothed or undivided. Cells quadrate to 
hexagonal, trigones distinct. Underleaves distant to subimbricate, rotund- 
quadrate, apex truncate, 4-lobed to entire. Vegetative reproduction by means 
of vegetative shoots, and by caducous leaves and underleaves. 


Male and female branches intercalary, in the axils of the underleaves, male 
branches catkin-like, bracts several pairs, similar to the leaves; in female 
branches, bracts smaller than leaves, but similar to them. Perianth cylindric, 
terete below, 3-keeled above, mouth of 3 ciliate to dentate lobes, usually con- 
tracted. Spores small, brown. Elatezs long, slender, bispiral. 


Named for M. Bazzani, an Italian Professor of Anatomy. 


KEY TO THE SPECIES 


. Plants large, 3-6 mm broad, leaves broadly ovate, truncate and tridentate at 
. Plants less than 3 mm broad, leaves not as above, variable 2 
. Plants brownish, leaves deflexed, greatly so when dry, apex obliquely truncate, 
. Plants not brownish, often some leaves caducous 
. Stems pale-green, leaves mostly 2-3 toothed, many caducous, most of the 
underleaves more or less crenulate and with some indication of a tooth or 
icbe on the interal 3. B. denudata.............. p. 25 
. Stems yellowish-green, leaves acute, 2-3 toothed or rounded-entire, few if any 
caducous, underleaves variable, but frequently nearly entire 
1. B. trilobata var. depauperata p. 24 


1. Bazzania trilobata (L.) S. F. Gray 
(Fi. ©) 


Jungermannia trilobata L., Sp. Pl. 1133, 1753. 

Bazzanius trilobata S. F. Gray, Nat. Arr. Brit. Pl. 1:740, 1821. 
Pleuroschisma trilobata Dum., Rec. d'obs. Jung. 19, 1835. 
Herpetium trilobatum Nees, Eur. Leb. 3:49, 1838. 
Mastigobryum trilobatum G. L. N., Syn. Hep. 230, 1845. 
Bazzania tridenticulata Trevis., Mem. Istit. Lomb. 13:415, 1877. 


Mesophytic. Plants mostly robust, in dense yellowish-green to dull olive- 
green mats. Stems 2-10 cm long, stout, rigid; branches diverging at a wide 
angle; flagella numerous, long, often branched. Rhizoids colorless, scarce. 
Leaves imbricate, convex, deflexed, ovate, unsymmetrical, narrowing to the 
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truncate, tridentate apex. Cells 28-38 y, thin-walled, trigones distinct; cuticle 
smooth or slightly verruculose. Underleaves large, subimbricate, squatrose, 
broader than long, apex 1/4-1/; divided into 4 or 5, sharply dentate to crenu- 
late, pointed to truncate lobes. 

Dioicous. Male branches spicate, ventral, usually several on a stem, bracts 
small; antheridia single. Female branches 1-several on a stem, bracts ciliate. 
Perianth trigonous above, mouth obtusely 3-lobed. Capsule oblong-oval; seta 
long, transparent. Spores 12-15 «4, brown, papillose. Elaters reddish-brown. 
Summer to autumn. Common. 

Decaying logs, moist loamy soil, shaded banks, moist rocks, mostly in 
woods. 

Counties: Barbour, Clay, Fayette, Grant, Hancock, Kanawha, Marion, 
Mercer, Mineral, Monongalia, Morgan, Nicholas, Pocahontas, Preston, Ran- 
dolph, Tucker, Upshur. 

From Labrador, Quebec and Newfoundland southward to Fla. and west- 
ward to western Ontario and the Mississippi River; so. Alaska. 

In addition to this large typical form, we have in West Virginia a form 
strikingly different. In size, it is as small as any of our species, 1-1.5 mm 
broad. It has been identified by some as B. tricrenata, and at times the writer 
has been inclined to place it as a variable form of B. denudata. The leaves 
are usually closely imbricate, but may be distant; the apex may be 2-3 toothed, 
acute or even rounded-entire. The underleaves are likewise variable, but fre- 


quently without much crenulation or lobing. In some plants bare areas may 
be found on the stem indicating the caducous habit of leaves. It is more 
xerophytic than the type, with cell walls more strongly thickened. According 
to Miss Fulford, this is a form of B. trilobata approaching var. depauperata 
K. Mill. and, has been found in this country only in Monongalia and Preston 
counties of West Virginia. A thorough study should be made of our West 
Virginia material. 


2. Bazzania tricrenata (Wahlenb.) Trevis. 
D) 


Jungermannia tricrenata Wahlenb., Fl. Carpat. 364, 1814. 
Pleuroschisma tricrenatum Dum., Syll. Jung. 70, 1831. 
Pleuroschisma deflexum Nees, Eur. Leb. 3:57, 1838. 

Herpetium deflexum q tricrenatum Nees, Eur. Leb. 3:57, 1838. 
Mastigobryum deflexum Nees, G. L. N. Syn. Hep. 231, 1845. 
Bazzania triangularis Lindb., Acta Soc. Sci. Fenn. 10:499, 1875. 
Bazzania tricrenata Trevis., Mem. Istit. Lomb. 13:414, 1877. 
Mastigobryum triangulare Steph., Spec. Hep. 3:475, 1909. 


Mesophytic. Plants in dense olive-green or brownish-green mats. Stems 
slender, 2-8 cm long, prostrate to suberect; branches at an acute angle; flagella 
numerous, long. Rhizoids colorless, scarce. Leaves imbricate, approximate 
to distant, strongly decurved; persistent, ovate-triangular, narrowed to the 
obliquely-truncated, usually 2-3 dentate apex; teeth acute, unequal, or some- 
times ending in an acute apex. Cells 25-30 yu, walls moderately thickened, 
trigones pronounced, cuticle smooth or slightly verruculose. Underleaves dis- 
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tant to approximate, squarrose, broadly quadrate-orbicular, wider than the 
stem, apex sinuate, entire, or 1/4-1/, divided into 2-4 crenulate, pointed or 
truncate lobes. 

Male branches 1-several on a stem; antheridia single. Female branches 
rare, 1-several on a stem. Perianth ovoid-cylindrical, contracted at the mouth, 
the mouth of 3 dentate to short-ciliate lobes. Elaters 260 long, blunt at 
both ends. Spores brown, 15-20 , papillose. 

On soil, logs, tree trunks, and rocks in woods. 

Counties: Monongalia, Pocahontas, Randolph. 

In the northwest from so. Alaska, B.C., Wash., Idaho, Ore., Cal., and in 
the east from Quebec south to N.C. and west to eastern Ky., and Tenn. 

Typical plants are deeply pigmented with brown, usually strongly so. 
According to Miss Fulford, our West Virginia plants do not conform to the 
type, but are smaller, more branched, and with leaves mostly distant. How- 
ever, leaves may be imbricate to distant on a single stem. In this variant, the 
leaf apices may be 3-toothed, variously 2-toothed, acute, or deeply and irregu- 
larly divided. The underleaves also are variously toothed or lobed, or even 
ovate and entire. Our West Virginia specimens seem to fit more nearly our 
old idea of B. triangularis, which species is now considered as a synonym of 
B. tricrenata. 

3. Bazzania denudata (Torr.) Trevis. 
(PI. Il, A) 


Mastigobryum denudatum Torr., G. L. N. Syn. Hep. 216, 1845. 

Jungermannia denudata Torr., G. L. N. Syn. Hep. 216, 1845, as synonym (not Nees). 
Mastigobryum ambiguum Lindenb., G. L. N. Syn. Hep. 217, 1845, pro parte. 
Bazzania denudata Trevis., Mem. Istit. Lomb. 13:414, 1887. 


Mesophytic. Plants scattered or in depressed mats, mostly small, dull 
gtayish-green, not brownish, sometimes bright green. Stems slender, 1-3 cm 
long, prostrate, portions often leafless; lateral branches diverging at a wide 
angle; flagelliform branches rare to abundant, long, sometimes branched. Rhi- 
zoids colorless, scarce. Leaves distant to imbricate, plane or but slightly 
convex, ovate,unsymmetrical; apex variable, broad, rounded to acute, or trun- 
cate and 2-3 dentate. Cells 24-39 ju, thin-walled, with small but distinct 
trigones; cuticle smooth or slightly verruculose. Underleaves distant to sub- 
imbricate, often recurved, quadrate-orbicular with apex variable from entire 
to sinuate toothed. Vegetative reproduction by means of caducous leaves. 


Female branches rare, usually solitary. Male branches and perianth not 
seen by Fulford, who has monographed the genus. 

On rocks, tree bases, sometimes on rotten logs in woods; usually in che 
mountains. 

Counties: Monongalia, Pocahontas. 


So. Alaska, B.C. and Wash.; and in eastern North America, from Nova 
Scotia south to S.C. and westward to eastern Ohio and Ky. 
The caducous habit of this plant is its most striking feature. Normal sized 
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leaves or smaller ones, or even underleaves may be caducous, so that leafless 
stems or portions of stems often occur. The plants are quite variable. Leaves 
may vaty from acute, deeply 3-lobed, one or 2-toothed, to entire. 


6. Lepidozia Dum. 
(PI. IID 


Pleuroschisma sect. Lepidozia Dum., Syll. Jung. 69, 1831. 

Mastigophora Nees, Eur. Leb. 1:95, 1833. 

Lepidozia Dum., Rec. d’obs. Jung. 19, 1835; Nees in G. L. N. Syn. Hep. 200, 1844. 
Herpetium sect. Lepidozia Nees, Eur. Leb. 3:31, 1838. 


Plants small to moderately large (1-2 mm broad), yellowish- to olive-green. 
Stems pinnate or bipinnate, branches lateral, sometimes ending in flagella. 
Rhizoids tuft-like in the axils of the underleaves. Leaves incubous, convex, 
unsymmetrical, incurved, usually as broad as long, 1/9-2/3 divided into 3-4 
lanceolate lobes, at the base 4 or more cells broad. Underleaves resembling 
the leaves, but smaller. Gemmae rarely observed. 


Male inflorescence spicate, usually on short ventral branches, rarely on a 
lateral one. Female inflorescence on a short ventral branch; bracts 3-5 pairs, 
translucent, larger than the leaves. Perianth ovoid, trigonous above, 2-4- 
stratose, mouth subentire or denticulate, rarely almost setulose. Capsule cylin- 
drical, dehiscing to the base by 4 straight valves. Elaters bispiral. 


Name from Gr. lepis, a scale, and ozos, a bud, from the scale-like bracts 
surrounding the perianth. 


1. Lepidozia reptans (L.) Dum. 
CPi. A) 


Jungermannia reptans L., Sp. Pl. 1133, 1753. 
Pleuroschisma reptans Dum., Syll. Jung. 69, 1831. 
Lepidozia reptans Dum., Rec. d’obs. Jung. 19, 1835. 
Herpetium reptans Nees, Eur. Leb. 3:31, 1838. 


Mesophytic. Plants pale to brownish-green, usually on loose mats or 
creeping among mosses. Stems prostrate, 6-30 mm long, subpinnate to bi- 
pinnate, the branches often becoming flagelliform. Rhizoids numerous below, 
scarce above. Leaves approximate to imbricate, obliquely inserted, concave, 
almost quadrate, 1/3-1/, divided into 3-4 lanceolate or triangular, unequal. 
incurved lobes, 4-8 cells wide at base. Cells 25-35 p, walls slightly thickened, 
with or without obscure trigones; cuticle smooth. Oil bodies numerous. 
Underleaves subquadrate, broader than long, 4-lobed to about the middle, 
1/,-2/, the size of the leaves. 


Monoicous. Perigonial bracts hyaline, concave, in 4-8 pairs; antheridia 
single. Perichaetial bracts 3-4 times as large as the leaves, hyaline, apex den- 
tate. Perianth hyaline, plicate above, mouth contracted, denticulate. Spores 


11-14 1, yellowish-brown, papillose. Elaters reddish-brown. April-August. 


Moist shaded banks along streams and on decaying logs in woods; among 
mosses. 


Counties: Greenbrier, Ohio, Pocahontas, Preston, Tucker. 
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From Newfoundland and New Brunswick to Alaska, and southward to 
N.C., Tenn., Ky., Minn., N.Mex., Cal.; Mexico. 

The 3-4 cleft leaves curved downwards and looking like a half-closed hand 
ate good recognition characters of this species. The underleaves are similar 
to the leaves (sometimes irregular) but about half their size. Fruiting speci- 
mens may be sought on rotten logs. 


7. Microlepidozia Joerg. 
(PI. IID) 


Lepidozia subgen. Micro-Lepidozia Spruce, Trans. Bot. Soc. Edinb. 15:359, 1885. 
Lepidozia subgen. Microlepidozia Schiffn., Engler & Prantl, Nat. Pflanz. 1, 3:103, 1895. 
Microlepidozia Joerg., Bergens Museums Skrifter 16:303, 1934. 

Plants very small (.2-.4 mm broad) and delicate, creeping among mosses 
or growing in dense low tufts. Stems very regularly pinnately branched; 
branches chiefly dorsal; ventral flagella present in some species. Leaves trans- 
versely inserted, divided to the base into 3-4 hair-like segments, the lobes at 
the base usually only 2 cells broad. Otherwise essentially like Lepidozia. 

Male inflorescence short spicate, ventral; perigonial bracts sharply toothed, 
less deeply divided than the leaves. Female inflorescence on short ventral 
branches. Perianth thin, unistratose, mouth laciniate-ciliate, rarely only den- 
ticulate. Seta in cross section with 8 large cortical cells surrounding several 
smaller cells. 

The name micro, small, and Lepidozia, means that the smallest of the 
Lepidozia-like plants are found here. 


1. Microlepidozia sylvatica (Evans) Joerg. 
(PI. III, B) 


Lepidozia sylvatica Evans, L. setacea Auct. pro parte, Rhodora 6:186, 1904. 
Microlepidozia sy'vatica Joerg., Bergens Museum Skrifter 16:304, 1934. 

Mesophytic-xerophytic. Plants in more or less compact tufts, varying from 
pale green, yellowish-green to brownish-green. Stems 1-2 cm long, filiform, 
ascending, irregularly pinnate or bipinnate; leafy branches usually lateral, 
spreading; flagelliform branches few, usually ventral. Rhizoids scarce, mostly 
confined to the lower part of the stems and to the flagella. Leaves distant, 
widely spreading, transversely inserted, deeply trifid or quadrifid to within 2-3 
cells of the base, segments entire, subulate, usually incurved but sometimes 
straight and squatrose, usually 2 cells wide at base with a row of 2-4 cells at 
apex. Cells 16-22 pu, walls slightly and uniformly thickened; cuticle smooth. 
Underleaves resembling the leaves but smaller, usually trifid, occasionally 
quadrifid on robust branches or bifid on slender branches, one or more seg- 
ments frequently aborted. 

Dioicous. Perigonial bracts in 4-5 pairs, closely imbricate, strongly con- 
cave, ovate, bifid about one-half, lobes acuminate, ciliate, cilia 2-4 cells long. 
Spores 10-12 1, yellowish-brown, minutely verruculose. Elaters reddish-brown. 
May-June. 

Moist sandy soil, shady banks, and decaying logs, frequently in company 
with Calypogeia and Cephalozia. Also sometimes on sandstone rocks. 

Counties: Braxton, Greenbrier, Monongalia, Pocahontas, Preston. 
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In eastern North America from New England, southward in N.Y., N_J., 
Pa., Va., D.C., Ky., N.C., Fla., Ala., Tex. 


M. sylvatica can be distinguished from M. setacea (a species to be looked 
for here) by its smaller leaves with smaller cells which are smooth, or only 
very slightly roughened, while in the latter, they are distinctly verruculose. 
Under favorable conditions, M. setacea is more robust and its leaves and 
underleaves are more regularly quadrifid. If fruiting, M. sylvatica may be 
recognized by the bilobed character of the perichaetial bracts. There has been 
considerable confusion of materials and descriptions of these two species. (See 
Evans’ notes.) 

CALYPOGEIACEAE 
8. Calypogeia Raddi 
(PI. IV) 
Calypogeia Raddi, Mem. Soc. Ital. Mod. 18:421, 1820. 


Kantius S. F. Gray, Nat. Arr. Brit. Pl. 1:706, 1821. 
Cincinnulus Dum., Comm. Bot. 113, 1822. 


Plants pale green. Stems prostrate or ascending at the apex, simple or 
with a few irregular branches. Rhizoids long, numerous, arising from a group 
of small cells at the base of the underleaves. Leaves incubous, large, ovate or 
subrhomboidal, the apex rounded, acute or bidentate, margins entire. Cells 
large, pellucid. Underleaves present throughout, large, roundish or reniform, 
mostly broader than long. Gemmae usually present. 


Male inflorescence short spicate, arising from axils of underleaves, bracts 
in 3-6 pairs, ventricose, bilobed, much smaller than the leaves. Female in- 
florescence arising from the axils of underleaves, bracts in 2-3 pairs, much 
smaller than leaves; archegonia 4-12. Perianth wanting, the female branch 
developing after fertilization into a fleshy subterranean pouch (perigynium), 
the outside covered with rhizoids, the inside lined with papillae, carrying at 
its base the young sporophyte. Capsule cylindrical, dehiscing to the base by 
linear spirally wound valves; seta cylindrical. Elaters bispiral. 


Name from Gr. kalux, cup, upo, under, and gea, earth, from the sub- 
terranean perigynium. 


KEY To THE SPECIES 


. Leaves rounded to obtuse at the apex, rarely bidentate; under-leaves large, 
rounded, entire or shortly bilobed 
. Leaves sharply bidentate; underleaves 1/2 or more bilobed, lobes obtuse or acute... 3 
. Underleaves 1/4 bilobed, scarcely twice as broad as the stem: leaves sub- 
. Underleaves entire or emarginate, seldom to 1/5 divided, 2-3 times as broad 
as the stem; leaves oblong-ovate to oval..................... 2. C. Neesiana.............- p. 29 
. Underleaves about twice as broad as stem, lobes divergent, obtuse to sub- 
acute, with an obtuse tooth above the middle; cuticle smooth........................ 
. Underleaves less than twice as broad as stem, lobes divergent and sharply 
acute each with an acute tooth near the base; cuticle verruculose 
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1. Calypogeia Trichomanis (L.) Corda 
iV, D) 
Mnium Trichomanis L., Sp. Pl. 114, 1753, pro parte. 
Calvpogeia fissa Q integrifolia Raddi Mem. Soc. Ital. Mod. 18:44, 1820. 
Calypogeia Trichomanis Corda, Opiz, Beitr. 653, 1829. 
Calypogeia Trichomanis g communis Nees, Eur. Leb. 3:8, 1838. 
Kantia Trichomanis Lindb., Hep. in Hibern. lect. 508, 1875. 


Cincinnulus Trichomanis g communis Boulay, Musc. de la France 2:51, 1904. 


Mesophytic. Plants pale green, in thin flat patches, or mixed with mosses. 
Stems 2-4 cm long, thick, simple or sparingly branched. Rhizoids long and 
colorless, in dense tufts at the base of the underleaves. Leaves obliquely 
inserted, imbricate, distant when growing in wet places, ovate with obtuse tip 
or seldom some with 2 blunt teeth at tip. Cells 40-60 y, pellucid, walls thin, 
trigones never distinct; cuticle smooth. Underleaves suborbicular, scarcely 
twice as broad as the stem, bifid to 1/4 or retuse, sinus shallow, margins entire, 
more or less decurrent and attached by an arched line. Gemmae ovoid, 1-2 
celled, inclusters on the erect ends of stem or branches, yellowish green. 


Monoicous. Male inflorescence at first capitate, later spicate, bracts in 2-3 
paits, 2-3 lobed; antheridia 1-2, oval. Perigynia solitary or in pairs. Capsule 
with long seta. Spores 10-14 1, smooth, pale brown. Elaters broad, reddish- 
brown. April-June. 

On moist loamy soil along roadsides, moist banks, sides of ditches, more 
rarely on decaying wood among Sphagnum. 

Counties: Braxton, Clay, Fayette, Gilmer, Greenbrier, Hampshire, Kana- 
wha, Marshall, Monongalia, Morgan, Nicholas, Pocahontas, Preston, Ran- 
dolph, Ritchie, Tucker, Upshur, Wyoming. 

Labrador to Alaska and southward to Fla., Okla., Cal. 

When growing in very wet places, the leaves tend to show apical teeth, 
while the underleaves become smaller and more deeply bifid with sharper 
divisions. 

2. Calypogeia Neesiana (Carest. et Massal.) K. Miill. 
(Pl. IV, B) 


Calypogeia Trichomanis q 3 B Nees, Eur. Leb. 3:9, 1838. 
Kantia Trichomanis var. Neesiana Carest. et Massal., Nuovo Giorn. Bot. Ital. 12:35], 


1880. 
Calypogeia Neesiana K. Miill., Loeske Abh. Bot. Ver. Brand. 47:320, 1905. 


Calypogeia integristipula Steph., Spec. Hep. 3:394, 1908. 

Mesophytic-xerophytic. Plants in thin, flat, pale green to yellowish-green 
patches. Stems 2-3.5 cm long, thick, sparingly branched. Rhizoids in long, 
colorless tufts at the base of the underleaves. Leaves closely imbricate, oval, 
rounded or truncate at the apex. Cells 30-50 , walls thin, trigones small, 
usually distinct; cuticle smooth. Underleaves large, orbicular to reniform, 
usually undivided but sometimes emarginate or bluntly bifid. Gemmae on 
the ends of erect branches, oval, thin-walled, 1-2 celled. 

Monoicous. Male inflorescence below the female inflorescence; bracts in 
4-5 pairs, 2-3 lobed. Capsule brown. Spores 14 1, brown. 
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On banks, sandstone rocks, and in Sphagnum bogs. 

Counties: Greenbrier, Monongalia, Pocahontas, Preston, Tucker. 

Cape Breton Is., Nova Scotia, Quebec, Me., west to Wisc., south to N.C., 
Tenn.; so. Alaska, Wash., Wyo. 


This species may be distinguished from C. Trichomanis by the large under- 
leaves, entire or emarginate, and with more or less elongated cells with thin 
walls. 


38. Calypogeia fissa (L.) Raddi 
(Pl. IV, A) 


Mnium fissum L., Sp. Pl. 1114, 1753, pro parte. 

Jungermannia fissa Scop., Fl. Carn. 2:348, 1772. 

Jungermannia Calypogeia Raddi, Atti Acc. Sci. Siena 9:236, 1808. 
Calypogeia fissa Raddi, Mem. Soc. Ital. Mod. 18:44, 1820. 
Calypogeia Trichomanis g 2 repanda Nees, Eur. Leb. 3:9, 1838. 
Kantia Calypogeia Lindb., Hep. Utveckl. 20, 1877. 

Kantia Sprengelii Pears., Hep. Brit. Isles 138, 1900. 

Calypogeia Trichomanis  fissa Massal., Malpighia 22:9, 1908. 


Xerophytic-mesophytic. Plants bluish-green, translucent, weakly shining, 
drying lustreless. Stems .5-3 cm long, thin, flaccid, flat, sparingly branched. 
Rhizoids long, colorless, in tufts at base of underleaves throughout length of 
stem. Leaves very obliquely inserted, about 1/3 encircling the stem, margins 
scarcely overlapping, broadly ovate, being broadest at base and narrowed to 
the apex, bidentate, the sinus narrow, the teeth small and variable; sometimes 
with a few leaves incised to 1/. or not divided at all. Cells 40-65 jp, thin- 
walled, trigones absent or minute; cuticle smooth; numerous gray oil bodies. 
Underleaves small, usually broader than long, more than twice as broad as 
the stem, deeply bifid, the lobes acute or obtuse, and usually bluntly uniden- 
tate on the sides. Gemmae on tips of small-leaved stems, ovoid, 1-2 celled, 
yellowish-green. 

Monoicous. Capsule cylindrical, brown. Spores 9-11 1, smooth, yellowish- 
brown. Elaters broad, reddish-brown. April-June. 

On banks, sides of ditches, in bogs, among mosses. 

Counties: Monongalia, Preston. 


Cape Breton Is., Nova Scotia, New England, Pa., Va., D.C., N.C., Fla., 
La., Ark., Bermuda, Wash., Ore. 


Our plants are smaller than the described plants of C. fissa and seem to 
approach plants of C. Sullivantii. A more extended study of our material 
is needed. 


4. Calypogeia Sullivantii Aust. 
(Pl. IV, C) 


Calypogeia Sullivantii Aust., Hep. Bor. Amer. 74b, 1873. 
Kantia Sullivantii Underw., Bot. Gaz. 14:196, 1889. 


Mesophytic. Plants scattered or in very loose mats, pale yellowish-green 
to a deeper green. Stems small, 4-8 mm, prostrate and sparingly branched. 
Rhizoids long, attached to underleaves. Leaves largest near the middle of the 
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stem, diminishing in size toward either end, widely spreading, sometimes almost 
at right angles to the axis, ovate with apex bidentate, the sharp parallel teeth 
separated by an obtuse sinus. Cells 34-60 , trigones wanting; cuticle verru- 
culose. Underleaves minute, appressed to axis, spreading or completely 
reflexed, rectangular in outline, deeply bifid with a lunulate sinus, lobes acute 
and more or less divergent, each with an acute lateral tooth; each lobe is 
usually 2 or 3 cells wide at the base and 3 or 4 cells long, lateral tooth usually 
of one cell, tipped with a papilla. 

Dioicous. Perigynium and sporophyte unknown. 

On soil on ledge of rocks in woods. 

Counties: Brooke, Ohio, Preston. 

Nova Scotia, New England, N.Y., N.J., N.C., Ky., and southward to 
Fla., Ala. and Ark. 

The bidentate leaves, the large leaf cells with verruculose cuticle, and the 
minute underleaves with their acute and unidentate lobes, afford a combination 
of characters which will distinguish this species from other North American 
species. 


CEPHALOZIACEAE 
9. Cephalozia Dum. 
(Pl. V) 


Jungermannia sect. Cephalozia Dum., Syll. Jung. 60, 1831. 
Cephalozia Dum., Rec. d’obs. Jung. 18, 1835. 

Trigonanthus Spruce, Trans. Bot. Soc. Edinb. 3:207, 1850. 
Cephalozia subgen. Eucephalozia Spruce, On Cephalozia 30, 1882. 


Plants small, greenish-white to brownish or even reddish, caespitose or 
scattered among mosses. Stems simple or with a few ventral branches, fre- 
quently with flagella; cortical cells mostly much larger than the inner cells and 
more or less pellucid. Leaves succubous, 1/3-1/5 bilobed or deeper, generally 
with acute lobes. Cells large, transparent. Underleaves seldom present on 
the stem but always present in the inflorescence. Gemmae present in some 
species at stem tip or on leaf margins, but rather rare. 

Male inflorescence spicate; antheridia solitary at base of inflated bracts. 
Female inflorescence terminal on branches, trigonous; bracts larger than leaves, 
2-4 lobed, in 3 transverse rows along 3 sides of the stem. Perianth long, nor- 
mally 3-plicate above, carinate, the angles formed by the folds of the bracts, 2 
lateral and 1 ventral. Capsule oval, long exserted; wall of 2 layers of cells; 
seta usually composed of 8 outer cells and 4 smaller inner ones. 


Name from Gr. kephale, head, and ozos, a bud, from the form of the 


female inflorescence. 


Key To THE SPECIES 


1. Leaves 1/7 divided or more, lobes mostly long pointed, straight or scarcely 

1. Leaves less than 1/2 divided, more or less decurrent 

2. Leaves directed forward, strongly decurrent, about 1/3 bilobed, lobes strongly 
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2. Leaves at right angles to the stem, only slightly decurrent, usually more than 


3. Cells large, 25-35 mu or larger, thin walled; perianth mouth long ciliate, cilia 

3. Cells small, mostly 20-25 u, thick-walled; perianth mouth short ciliate, cilia 


1. Cephalozia bicuspidata (L.) Dum. 
V, AD 


Jungermannia bicuspidata L., Sp. Pl. 1132, 1753. 
Jungermannia Lammersiana Hiib., Flora 15:306, 1832. 
Cephalozia bicuspidata Dum., Rec. d’obs. Jung. 18, 1835. 
Jungermannia extensa Tayl., Jour. Bot. 5: 279, 1846. 
Cephalozia extensa Spruce, On Cephalozia 44, 1882. 
Eucephalozia bicuspidata Schiffn., Engler & Prantl, Nat. Pflanz. I, 3:97, 1895. 
Mesophytic-xerophytic. Plants variable, forming whitish-green, dark green 
or reddish patches or scattered among mosses. Stems .5-2 cm long, prostrate 
or erect, irregularly branched, with small-leaved flagella. Rhizoids colorless. 
in numerous tufts. Leaves 1/2 bilobed, lobes lanceolate, slightly unequal, nearly 
symmetric, straight or incurved, sinus rounded; lower leaves smaller and dis- 
tant, upper leaves larger and imbricate; branch leaves small, flat, divergent. 
and bifid to near the base into subulate segments. Cells large, 35-50 yp, 
pellucid, walls uniform, rather thin; cuticle smooth. Underleaves wanting. 
Gemmae rare, whitish-green, spherical, 1-celled, in clusters at ends of branches. 
Monoicous. Male inflorescence spicate, bracts ascending, nearly similar to 
leaves, but more concave, often with a basal tooth; antheridia solitary. Female 
inflorescence on a short, ventral branch; bracts large, 1/2 bilobed, lobes lanceolate- 
acuminate, entire, or with one or more teeth near the base. Perianth fusiform, 
long exserted, mouth constricted, dentate, teeth 1-2 cells long. Capsule 
blackish-brown. Spores 12-16 ,, purplish, papillose. Elaters reddish-brown. 
May-August. 
On various substrata, such as humus, sandy or loamy soils, in moist or 
dry situations; less frequently on decaying wood and on rocks. 
Counties: Boone, Brooke, Hampshire, Marshall, Monongalia, Pocahontas, 
Preston, Tucker. 


Greenland to Alaska and southward to Fla., Mich., Colo., Cal.; Mexico. 


In C. bicuspidata the leaves are almost or quite symmetrical, the segments 
straight or nearly so, and not decurrent. The purplish spores are also a dis- 
tinguishing character. 


2. Cephalozia connivens (Dicks.) Lindb. 
rb. 


Jungermannia connivens Dicks., Plant. Crypt. fase. 4.19, 1801. 
Cephalozia connivens Lindb., Proc. Linn. Soc. 13:190. 1872. 
Cephalozia multiflora Lindb., Acta Soc. Sci. Fenn. 10:501, 1875. 

Hygrophytic. Plants in thin pale green patches. Stems 5-14 mm long. 
delicate, pellucid, with numerous branches arising ventrally, without flagella; 
cortical layer of stem composed of 8-10 rows of very large, thin-walled cells, 
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surrounding many smaller thick-walled cells. Rhizoids numerous, frequently 
knobbed at the ends, containing fungi. Leaves almost longitudinally inserted, 
horizontal to slightly ascending, almost orbicular, 1/3-1/ bilobed, sinus lunate. 
lobes connivent, acute, ending in 1 or 2 single cells; leaves mostly 8-10 cells 
broad. Cells large, 25-35 mu or larger, hyaline, thin-walled, trigones absent: 
cuticle smooth. Underleaves absent. Gemmae at tip of stem, oval, thin-walled, 
1-celled. 

Monoicous. Perigonial bracts smaller than the leaves, concave, 1/2 bilobed 
with an inflexed tooth on the dorsal side. Perichaetial bracts about twice as 
large as leaves, subpalmately 2/3 divided into 3-5 lanceolate entire segments. 
Perianth trigonous above, mouth contracted, long ciliate, cilia 3-5 cells long. 
Spores 13-15 yu, reddish-brown, coarsely papillose. Elaters bispiral, reddish- 
brown. Spring and summer. 

In bogs and marshes among Sphagnum, on wet banks of streams, and Jess 
frequent on decaying wood and on wet rocks. 

Counties: Boone, Hampshire, Monongalia, Pocahontas, Preston. 


Eastern Canada southward to Fla.; reported from New England, N.Y., 
Pa., Md., N.C., Ky., Tenn., Mich., Wisc., Ind., Fla., Ala., Tex. 

C. connivens may easily be confused with C. media. In C. connivens the 
leaves are more nearly at right angles to the stem than in C. media where they 
are directed forward; the lobes are less closely connivent and the sinus is 


deeper than in C. media. 


8. Cephalozia media Lindb. 
V, F 


Jungermannia lunulaefolia Dum., Syll. Jung. 61, 1831. 

Cephalozia lunulaefolia Dum., Rec. d’obs. Jung. 18, 1835. 

Cephalozia media Lindb., Medd. Soc. F. et Fl. Fenn. 6:242, 1881. 
Cephalozia catenulata var. pallida Spruce, On Cephalozia 33, 1882. 
Cephalozia multiflora Spruce, On Cephalozia 37, 1882. 

Cephalozia symbolica Breidl., Mitt. Nat. Ver. Steierm. 30:330, 1894. 
Eucephalozia media Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:97, 1895. 
Cephalozia pallida Spruce, Hep. Brit. Isles 146, 1900. 

Cephalozia symbolica var. pallida Massal., Malpighia 21:18, 1907. 


Mesophytic. Plants in pale green to yellowish-green patches, or creeping 
among mosses. Stems 1-2 cm long, prostrate, irregularly sparingly branched, 
without flagella; cortical layer of stem composed of 10-12 rows of large pellucid 
cells surrounding 14-15 much smaller cells. Rhizoids scarce, long, colorless. 
Leaves approximate, obliquely inserted, orbicular, decurrent dorsally; 1/3 
bilobed, sinus lunate, lobes connivent or incurved, ending in one or two single 
cells. Cells 25-50 pu, thin-walled; cuticle smooth. Underleaves absent. Gem- 
mae in greenish-white clusters on the ends of slender, erect branches, spherical 
or angular, 1-celled. 

Dioicous. Perigonial bracts in several pairs, closely imbricate, resembling 
the leaves but somtimes with a third lobe or tooth. Female inflorescence on 
short ventral branch; bracts larger than leaves, 1/3 bilobed, sometimes 3-lobed, 
margin entire save for an obtuse tooth on one side. Perianth long exserted, 
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trigonous, mouth slightly contracted, crenulate, the teeth 1 or 2 cells long. 
Spores 8-12 4, reddish-brown. Elaters straight, bispiral, reddish-brown. Appril- 
August, sometimes fruiting luxuriantly. 

Chiefly on decaying wood, on soil of moist shady banks, more rarely on 
wet sandstone rocks, and among Sphagnum. 

Counties: Hancock, Monongalia, Pocahontas, Preston, Randolph, Tucker. 

Greenland to Alaska and southward to Fla., Minn., Wyo., Cal. 


In C. media, the leaves are directed forward, decurrent dorsally, with strong- 
ly connivent lobes making the sinus circular in shape. If in fruit, this species 
may be distinguished from C. bicuspidata and C. connivens by its fleshy peti- 
anth and calyptra which are 2 or 3 cells thick, while in the other two species 
these organs consist of but a single layer of cells. Moreover, the perianth is 
merely denticulate at the mouth, while that of C. connivens is long ciliate, and 
of C. catenulata is merely ciliolate or setose. 


4. Cephalozia catenulata (Hiib.) Spruce 
(Pl. V, B) 


Jungermannia catenulata Hib., Hep. Germ. 169, 1834. 

Jungermannia reclusa Tayl., Jour. Bot. 5:278, 1846, pro parte. 
Cephalozia reclusa Dum., Hep. Eur. 92, 1874. 

Cephalozia serriflora Lindb., Medd. Soc. F. et Fl. Fenn. 3:188, 1878. 
Cephalozia virginica Spruce, On Cephalozia 37, 1882. 

Cephalozia catenulata Spruce, On Cephalozia 33, 1882. 

Mesophytic. Plants in thin pale brown (tawny) or brownish-green patches, 
on peaty soils or on decaying wood. Stems 4-8 mm long, rigid and brittle 
when dry, irregularly branched, no flagella. Rhizoids long, scarce. Leaves 
subopaque, obliquely inserted, subimbricate to imbricate, slightly concave. 
ovate, 1, bilobed; lobes mostly 4-6 cells broad at base, acute, straight or 
slightly connivent, when dry incurved, sinus obtuse. Cells small, mostly 20- 
25 p, some 30u, thick-walled with small trigones; cuticle smooth. Under- 
leaves absent. Gemmae at ends of branches, oval to bluntly angular, yellow- 
green, 1-celled. 

Dioicous. Male inflorescence short, bracts imbricate, concave, bilobed. 
with a dorsal tooth. Female inflorescence on a short ventral branch, bracts 
twice as large as leaves, 1/3 bilobed, frequently with a third shorter acute lobe. 
sinus acute, margin setrate-dentate. Perianth trigonous, mouth contracted, 
ciliate, cilia 1-3 cells long. Spores 9-12 y, finely papillose. Elaters reddish- 
brown. April-June. 

On moist decaying logs in shady woods, turfy banks, on peaty soils, and 
sometimes on shady sandstone rocks. 

Counties: Boone, Monongalia, Pocahontas, Preston, Tucker. 

From Nova Scotia to B.C. and south in the east to Fla. and La.; Mexico. 


This species is most likely to be confused with C. connivens and C. media. 
It differs from the former in having much smaller opaque cells with thick walls, 
and from the latter, by its nondecurrent leaves, which are fulvous or pale 
brown in color. 
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10. Nowellia Mitt. 
(Pl. V) 


Cephalozia Dum., Rec. d’obs. Jung. 18, 1835. 
Nowellia Mitt., Godman’s Nat. Hist. Azores 321, 1870. 


Plants small, green or rosy, closely creeping; branches usually few, ventral; 
flagella absent. Leaves inserted with a very narrow and almost transverse base, 
dorsal margin curved, ventral margin inflexed forming a sac, the two lobes 
ending in long, capillary segments. 


Inflorescence as in Cephalozia. Perianth with a wide mouth. 


Named by Mitten after the Yorkshire botanist John Nowell. 


1. Nowellia curvifolia (Dicks.) Mitt. 
(Fi V, 


Jungermannia curvifolia Dicks., Plant Crypt. fasc. 2.15, 1790. 
Jungermannia curvifolia Hook., Brit. Jung. 16, 1812. 

Cephalozia curvifolia Dum., Rec. d’obs. Jung. 18, 1835. 

Nowellia curvifolia Mitt., Goodman's Nat. Hist. Azores 321, 1870. 
Cephalozia curvifolia Spruce, On Cephalozia 47, 1882. 


Mesophytic. Plants in green, reddish-purple to brownish patches on decay- 
ing wood. Stems 10-18 mm long, slender, pellucid, sparingly branched; stem 
4 cells broad. Rhizoids long, colorless, scattered. Leaves almost transversely 
inserted, base narrow, margins incurved, orbicular, very concave, saccate, 
bilobed to beyond the middle, sinus lunulate, segments linear, inflexed, com- 
posed of a single series of 4-10 cells. Cells 17-25 ju, walls strongly thickened. 
Cuticle smooth. Underleaves absent. Gemmae on the leaf margins and leaf 
tips, colorless, spherical, 1-celled. 


Monoicous and dioicous. Male inflorescence at the apex of short branches; 
bracts in 4-6 pairs, resembling the leaves but with a dorsal tooth. Perichaetial 
bracts large, margins reflexed, 2-3 cleft, lobes ciliate to serrate. Perianth large, 
deeply trigonous, mouth broad, ciliate, cilia 3-4 cells long. Capsule oval. 
Spores 7-9 1, pale yellowish-brown. May-August. 


Almost exclusively on decaying logs in moist shady places but found also 
on moist peat. 


Counties: Barbour, Boone, Brooke, Calhoun, Clay, Fayette, Grant, Han- 
cock, Marshall, Mineral, Monongalia, Morgan, Nicholas, Pocahontas, Preston, 
Randolph, Tucker, Upshur, Wayne, Webster. 


Newfoundland to Ontario and Minn., south to N.C., Ky., Tenn.; Mexico. 


This species may be recognized by the saccate leaf base and by the long, 
slender, inflexuous segments. It frequently forms extensive growths on decay- 
ing logs, and may be brightly colored on the upper side of the log, and green 
on the shaded portions. It is one of the most beautiful of all hepatics, not 
only froma the elegance and oddity of its form, but from its showy colors of 
white, rose and purple. 
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11. Cladopodiella Buch 
(Pl. V) 

Cephalozia subgen. Eucephalozia, sect. Cladopus Spruce, On Cephalozia 49, 1882. 

Eucephalozia subgen. Cladopus Schiffn., Engler & Prantl, Nat. Pflanz. I, 3:97, 1893. 

Cephalozia subgen. Cladopus K. Miill., Rabh. Krypt. Fl. 6(2) :73, 1912. 

Cladopus Meylan, Les Hepatiques de la Suisse 203, 1924. 

Cladopodiella Buch, Mem. Soc. F. et Fl. Fenn. 1:89, 1925. 


Plants creeping, simple or branched, the branches ventral; flagella numer- 
ous; cortical layer of cells of stem not pellucid. Leaves oval, 1/5-1/4 bilobed, 
with short obtuse lobes. Underleaves lanceolate, always evident toward the 
apex of the stem. 

Antheridia usually on short ventral branches, bracts transverse, imbricate. 
Female inflorescence on short ventral branches, often denudate at base; bracts 
obtuse; perianth mouth almost entire margined. 

Name from Gr. cladopus, branch, and ella, small, because of the presence 
of numerous flagella. 


1. Cladopodiella fluitans (Nees) Buch 
V, E) 

Jungermannia fluitans Nees, Syll. Ratisb. 129, 1823. 
Jungermannia inflata forma fluitans Nees, Eur. Leb. 2:43, 1836. 
Cephalozia obtusifolia Lindb., Bot. Notis. 164, 1872. 

Cephalozia fluitans Spruce, On Cephalozia 50, 1882. 

Lophozia inflata subsp. fluitans Boulay, Musc. de la France 2:104, 1904. 
Cladopodiella fluitans Buch, Suomen Maksasammalet 94, 1936. 


Hydrophytic. Plants in blackish, brown, green or reddish-violet tufts, 
submerged in pools or scattered among Sphagnums. Stems 3-5 cm long, or 
longer in the floating form, branching ventral, sometimes rooting by numerous 
stout flagella; cortical cells 14-16 in number, opaque, slightly larger than the 
pellucid inner cells. Rhizoids colorless, scarce. Leaves mostly distant, flaccid, 
ovate, narrowed to the base, obliquely inserted, 1/;5-1/3 bilobed, sinus narrow, 
lobes obtuse, unequal. Cells variable in size, ranging from 17-50 » (in water 
forms 40-50 yu), thin-walled. Underleaves always present, distant, small, 
lanceolate or apex irregularly 2-toothed, usually appressed to the stem. 
Gemma unknown. 

Dioicous. Perigonial bracts in 5-10 pairs, imbricate, smaller than leaves, 
concave, divided into 3 blunt lobes. Female inflorescence on short ventral 
branch; bracts twice as large as leaves, oblong, 1/4-1/3 bilobed, freqeuntly with 
a tooth on one or both margins, sinus narrow and acute, lobes lanceolate. 
Perianth long exserted, narrowly cylindrical, trigonous above, mouth constricted, 
crenulate. Spores 15-18 1, dark purple, rough, finely warty. Elaters straight, 
with narrowly wound, dark brown spirals. May-July. 


In bogs and pools and among Sphagnum. 

Counties: Pocahontas. 

Labrador; New England, south to N.J. and west to Mich., Minn.; B.C. 
and Wash. 
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The opaque stems, the presence of underleaves, and the usually lurid 
leaves with blunt lobes, are the chief recognition characters for this species. It 
is often found growing with Sphagnum, Drepanocladus, and Calliergon species. 


12. Odontoschisma Dum. 
(Pl. IID 


Odontoschisma Dum., Rec. d’obs. Jung. 19, 1835. 
Sphagnoecetis G. L. N., Syn. Hep. 148, 1844. 
Cephalozia subgen. Odontoschisma Spruce, On Cephalozia 59, 1882. 


Plants in green, reddish or dark brown tufts. Stems creeping, ventrally 
beset with short rhizoids throughout; branches usually, and flagella always, 
ventral. Leaves succubous, suborbicular, entire or sometimes emarginate, some- 
what concave, very obliquely inserted, rather closely reticulate. Cell walls 
thickened, strongly so at the angles. Underleaves small, or obsolete, except 
among the bracts. Gemmae elliptical or pyriform, 1-2-celled, known only in 
certain species. 

Male branches spike-like, bracts imbricate, smaller than the leaves. Female 
branches short, ventral or lateral; bracts in 3 rows, 2-3 lobed. Perianth large, 
trigonous, contracted at the mouth, which is dentate or ciliate. Calyptra thin. 
Capsule oval. 

Name from Gr. odus, odontos, tooth, and schisma, a split, because the 
perianth is dentate and ordinarily shows a deep slit. 


KEY To THE SPECIES 


1. Leaves bordered by 1-3 rows of rectangular cells; cell cavities not stellate; 
1. Leaves not bordered; cell cavities stellate; gemmae usually abundant, borne 
at the tips of erect shoots with rudimentary leaves......2. O. denudatum.......... p. 38 


1. Odontoschisma prostratum (Swartz) Trevis. 
1. If, D 


Jungermannia prostrata Sw., Prodr. Fl. Ind. Occ. 142, 1788. 
Sphagnoecetis prostrata Nees, G. L. N. Syn. Hep. 149, 1845. 
Odontoschisma prostratum Trevis., Mem. Istit. Lomb. 4:419, 1877. 
Pleuroschisma prostratum Mitt., Challenger Rept. Bot. 12:92, 1884. 


Hygrophytic. Plants pale green, often tinged with brown, growing in mats 
or among mosses and other plants. Stems prostrate, .5-1.5 cm long, sparingly 
branched, all branches ventral. Rhizoids scarce. Leaves loosely imbricate, 
plane or slightly concave, distinctly bordered, obliquely inserted, margin entire, 
apex usually rounded, somewhat truncate, emarginate or bilobed. Cells 14- 
21 y, thin-walled, trigones minute but distinct; cuticle smooth or minutely 
verruculose. Underleaves more or less persistent, linear to subulate, shortly 
bifid. Gemmae none. 


Dioicous. Perigonial bracts in about 6 pairs, complicate, inflated; anther- 
idia single. Perianth linear-ovoid, mouth irregularly lobed or cleft, lobes entire 
or setulose. Spores brownish, 12 , minutely verruculose.- Elaters bispiral. 

In bogs or swamps, more rately on sandy banks, rocks, or rotten wood. 
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Counties: Barbour, Fayette, Kanawha, Monongalia, Ohio, Preston, Upshur. 
Alaska; southeastern Canada, New England, N.Y., Ohio, Md., Va., south- 
ward into tropical America. 

Sterile specimens of Jamesoniella autumnalis are likely to be confused with 
this species. Jamesoniella has succubous undivided leaves and is about the 
same size as O. prostratum, but it lacks flagella, its leaves are not distinctly 
bordered, its cells are larger and its perianth is terminal on a leading branch. 


2. Odontoschisma denudatum (Mart.) Dum. 
(FL Th, ©) 


Jungermannia scalaris var. denudata Mart., Fl. Crypt. Erlang. 183, 1817. 

Jungermannia denudata Nees, Martius, Fl. Crypt. Erlang. 14, 1817. 

Pleuroschisma (Odontoschisma) denudatum Dum., Syll. Jung. 69, 1831. 

Sphagnoecetis communis R macrior Nees, G. L. N. Syn. Hep. 149, 1845. 

Odontoschisma Hiibenerianum Aust., Hep. Bor. Amer. 616, 1873. 

Cephalozia (Odontoschisma) denudata Spruce, On Cephalozia 61, 1882. 

Odontoschisma Sphagni Q denudatum Massal. & Carest., Nuovo Giorn. Bot. Ital. 
14:238, 1882. 


Mesophytic. Plants in loose or compact patches of a greenish- to reddish- 
brown color. Stems 1-2 cm long, prostrate and almost leafless below, simple 
or branched; usually small leaved and gemmiparous at the apex. Rhizoids 
colorless, numerous below and on the flagella, almost absent above. Leaves 
largest at the middle of the stem, becoming smaller towards apex and base, 
imbricate, spreading, concave, somewhat obliquely inserted, the ventral margin 
slightly incurved. Cells 20-30 , opaque, stellate by the large trigones, mar- 
ginal cells only slightly different and not forming a distinct border; cuticle 
papillose. Gemmae abundant on the apex of the stem or uppermost leaves 
and on the underleaves, yellowish-green, 2-celled, more rarely 1-celled, thin- 
walled. 

Dioicous. Male inflorescence on a short ventral branch. Female inflor- 
escence also ventral; bracts broadly ovate, margins undulate and dentate. 
Perianth long exserted, plicate above, mouth denticulate. Spores 11-14 p, 
brown, verruculose. May-August. 

On decaying logs and stumps, and occasionally on moist peaty soil. Also 
in either shady or sunny places on rocks, chiefly sandstone. 

Counties: Clay, Monongalia, Pocahontas, Preston, Upshur, Webster. 

Greenland and Iceland; Quebec, west to Ontario and Wisc. and south- 
ward to Fla. and Ala. 

The leaves are not margined and diminish in size towards both ends of the 
stem; gemmiparous branches are frequent. The bulging trigones make a con- 
spicuous character in this species. 


CEPHALOZIELLACEAE 
13. Cephaloziella (Spruce) Schiffn. 
(Pl. XID) 


Cephalozia subgen. Cephaloziella Spruce, On Cephalozia 62, 1882. 
Cephaloziella Schiffn., Engler & Prantl. Nat. Pflanz. I. 3:98, 1895. 
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Plants extremely delicate; among the smallest of our liverworts, growing 
in compact, or loose green, brown or blackish coatings, on the ground or on 
rocks. Stems only a few mm long, slender, yet often rigid and wiry, creeping, 
branches ventral or lateral; flagella none; cortical cells of the stem not trans- 
parent. Leaves scarcely broader than the stem, transversely inserted, bifid to 
the middle or deeper, lobes entire or rarely dentate. Cells very small. Under- 
leaves lacking in several species or present only at the tips of the stems, 
minute. Gemmae known for several species, 1-2 celled. 

Male inflorescence shortly spicate, ordinarily only one antheridium in a 
leaf axil. Female inflorescence terminal on the main stem or on long lateral 
branches, leaves larger and more compact than on sterile stems; bracts in 2-3 
pairs, larger than stem leaves, in 3 rows, more or less connate at the base, 
dentate or entire. Perianth usually cylindrical, protruding, 3-6 plicate; mouth 
constricted, crenulate or dentate. Capsule oblong; seta usually composed of 4 
rows of large external cells, which surround a few small cells. 

Name is diminutive of Cephalozia. 


KEY To THE SPECIES 


1. Underleaves distinct, leaf lobes narrow, mostly 2-4 cells broad at base; per- 
ianth fusiform, 3-6 plicate; dioicous....................-.-.-.- a p. 39 
1. Underleaves wanting, leaf lobes broad, 6-8 or more cells broad at base; 
perianth deeply 4-5 plicate; monoicous....................... 2. C. Hampeana..........p. 40 


1. Cephaloziella byssacea (Roth) Warnst. 
(Pl. XII, D) 


Jungermannia byssacea Roth, Fl. Germ. 3:307, 1800. 

Jungermannia divaricata Sm., Sowerby, Eng. Bot. 719, 1800. 

Cephalozia byssacea Dum., Rec. d’obs. Jung. 18, 1835. 

Jungermannia Starkei Nees, Eur. Leb. 2:223, 1836. 

Cephalozia Starkei Dum., Bull. Soc. Roy. Bot. Belgique 10:285, 1872. 

Cephalozia divaricata Dum., Hep. Eur. 89, 1874. 

Cephalozia divaricata var. Starkei Spruce, On Cephalozia 64, 1882. 

Cephaloziella divaricata Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:99, 1895. 

Cephaloziella Starkei Schiffn., Lotos 48:341, 1900. 

Cephaloziella byssacea Warnst., Krypt. Fl. Mark Brand. 1:224, 1902. 
Mesophytic-xerophytic. Plants in dark green or almost blackish patches. 

Stems 3-5 mm long, prostrate, simple or sparingly branched, rigid and brittle. 

Rhizoids colorless, scarce except near the apex, where they are abundant. 

Leaves on sterile stem small, distant, widely spreading, broader than the stem, 

lobes 2-4 cells broad, flat or slightly channeled; on fertile stems increasing in 

size and subimbricate toward the apex, divided to the middle or beyond into 

2 ovate-lanceolate, straight or slightly divergent entire lobes, 6-10 cells broad 

at base, sinus natrow. Cells 12-15 yu, walls thin or mostly uniformly thick- 

ened; cuticle smooth, seldom papillose. Underleaves present, lanceolate- 

subulate, apex incurved. Gemmae on the tip of leaves making them appear 

irregularly toothed, green or reddish-brown, oval, 2-celled, slightly constricted 


in the middle. 


Dioicous. Male plants mostly in separate patches. Antheridia single in 
_ the axils of large, concave, entire-margined bracts, 1/ bilobed, in 6-12 pairs, 
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imbricate. Perichaetial bracts abruptly much larger than the leaves, bilobed, 
the lobes acuminate, acutely dentate, the margin and apex hyaline, cells in- 
ctassate. Perianth fusiform, 3-6 plicate, purplish below, hyaline above, mouth 
contracted, crenulate. Spores 7-9 yu, purplish-brown, smooth. Elaters broad, 
straight, reddish-brown, bispiral. July-October. 

On moist banks, sides of ditches, on rocks. 

Counties: Monongalia, Preston. 


Greenland; Quebec, west to Alaska, south to N.C., Minn., Wyo., Cal. 
2. Cephaloziella Hampeana (Nees) Schiffn. 
(Pl. XII, E) 


Jungermannia Hampeana Nees, Eur. Leb. 3:560, 1838. 

Cephaloziella trivialis Schiffn., Lotos 48:341, 1900. 

Cephaloziella erosa Limpr., Krypt. Fl. Mark Brand. 1:233, 1902. 
Cephaloziella Hampeana Schiffn., Loeske Moosfl. d. Harzes 92, 1903. 
Cephalozia erosa Massal., Malpighia 21:36, 1907. 


Mesophytic. Plants small, in delicate, green to brownish-green patches. 
Stems 3-8 mm long, prostrate, flaccid, sparingly branched. Rhizoids long, 
colorless, numerous or sparsely scattered. Leaves distant, widely spreading, as 
broad as or slightly broader than stem, 1/2 bilobed or deeper; lobes 6-10 cells 
broad at base, 8-12 cells long, acute, divergent; on fertile stems leaves imbri- 
cate. Cells 12-22 p, thick-walled; cuticle smooth. Underleaves absent, except 
occasionally at the tip of sterile stems. Gemmae brownish, elliptical, 2-celled, 
on the margins of deformed leaves. 


Monoicous. Male spikes often reddish colored, broader than sterile plants 
but narrower than the female, bracts 6-20 pairs, concave, 1/3 bilobed, mostly 
entire. Perichaetial bracts larger than the leaves, loosely surrounding the 
perianth, 1/. bilobed, lobes acute, dentate. Perianth ovate or short cylindrical, 
4-5 plicate, hyaline above, mouth shortly dentate with elongated cells. Spores 
8-9 1, yellowish-brown, finely papillose. Elaters broad, with narrowly wound 
reddish-brown spirals. Summer. 

On clay or sandy soil, on humus, on peat moss, at the margin of paths, 
sides of ditches, and on rocks and walls. 

Counties: Brooke, Monongalia, Preston, Wood. 

Quebec, New England, Ky., Mich., Wisc., Wyo., Colo., Ariz., Wash., 
Ore.; general in U.S. 

The absence of underleaves in C. Hampeana and the broader leaf lobes 
will aid in distinguishing this species from C. byssacea. If fruiting, the char- 
acteristically deeply plicate perianth should be a means of identification. 


HARPANTHACEAE 


14. Lophocolea Dum. 
(Pl. VI) 


Jungermannia sect. Lophocolea Dum., Syll. Jung. 59, 1831. 
Lophocolea Dum., Rec. d’obs. Jung. 17, 1835. 


Plants of medium size, rarely small, soft and flaccid, mostly pale or 
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yellowish-green, strongly musk scented. Stems creeping, irregularly branched, 
the branches lateral or ventral. Rhizoids long, colorless, in tufts at the base 
of the underleaves. Leaves succubous, very obliquely inserted, decurrent dor- 
sally, usually distinctly bifid. Underleaves everywhere present, usually deeply 
bifid, with diverging segments which are frequently toothed. Gemmae 
yellowish, unicellular. 


Male inflorescence longly spicate at the middle or end of a branch, or 
below the perianth; bracts saccate by an incurved dorsal lobule; antheridia 
single. Female inflorescence terminal on the main stem or branches; bracts 
resembling the leaves but more deeply divided. Perianth exserted, triangular- 
prismatic, with one angle always dorsal, 3-lobed at the wide mouth, the lobes 
usually bifid and tooth-crested. Calyptra short, included, free. Capsule oval, 
seta 1-2 cm long. Elaters bispiral. 


Name from Gr. lophos, a crest, and koleos, a sheath, alluding to the 
crested inner involucte. 


KEY To THE SPECIES 


. Leaves gradually narrowed from base to apex and divided by a rounded sinus 
into 2 long acuminate lobes 
. Leaves scarcely narrowed toward apex, with two short lobes, or sometimes 
emarginate or entire 
. Plants simple or little branched; perianth seldom present; dioicous 
L. bidentata.............. p. 41 
. Plants much branched; perianth usually present; monoicous 
2. L. cuspidata............ p. 42 
. Upper leaves usually entire or emarginate, lower leaves bilobed; gemmae 
3. L. heterophylla........ p. 42 
. Leaves bilobed throughout, margins appearing irregular, due to abundant 
gemmae formation p. 43 


1. Lophocolea bidentata (L.) Dum. 
(Pl. VI, A) 


Jungermannia bidentata L., Sp. Pl. ed. 2. 1598, 1762. 
Lophocolea bidentata Dum., Rec. d’obs. Jung. 17, 1835. 
Lophocolea latifolia Nees, Eur. Leb. 2:334, 1836. 
Lophocolea Hookeriana Nees, Eur. Leb. 2:336, 1836. 
Lophocolea lateralis Dum., Hep. Eur. 84, 1874. 


Mesophytic. Plants whitish-green, exceedingly delicate and transparent, in 
thin patches or among mosses. Stems 2-5 cm long, sparingly branched. 
Rhizoids scarce, almost absent above. Leaves rhomboid-ovate, unsymmetrical, 
long decurrent dorsally, 1/3-1/4 bilobed, the sinus obtuse or lunate, lobes 
lanceolate-acuminate, frequently divergent. Cells 28-42 s, thin-walled; trigones 
minute; cuticle smooth. Underleaves deeply bilobed, with subulate diverging 
teeth. Gemmae unknown. 


Dioicous. Male inflorescence spicate, mostly terminal but occasionally 
median; bracts in several pairs, closely imbricate, smaller than leaves, unequally 
lobed, saccate at the base. Perichaetial bracts larger than the leaves, trans- 
versely inserted, 1/,-1/; bilobed, margins recurved, entire or dentate, lobes 
acuminate. Copel ont, dark brown. Spores dark brown, smooth, 15-18 1 
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diameter. Elaters 8-10 1 diameter, reddish-brown. Perianths and fruit rare. 
April-May. 

On moist banks and earth and in wet grassy places, less frequently on 
walls and on rocks. 

Counties: Greenbrier, Monongalia. 

Ontario, Mass., Conn., N.Y., Pa., Va., N.C., Tenn., Ky., Ohio, Ind.. 
Idaho, Wash. 

The widely decurrent unsymmetrical leaves with their two acuminate 
points, the deeply parted underleaves almost appreassed to the stem and the 
monoicous inflorescence should serve to distinguish this species. (See L. 
cuspidata for chances of confusion with that species.) 


2. Lophocolea cuspidata Limpr. 
(PI. VI, B) 
Lophocolea bidentata var. cuspidata Nees, Eur. Leb. 12:327, 1836. 


Lophocolea cuspidata Limpr., Krypt. Fl. Schles. 1:303, 1876. 
Lophocolea bidentata var. ciliata Velenovsky, Jatrovky Ceske 2:4, 1902. 


Mesophytic. Plants pale, yellowish-green in closely caespitose mats. Stems 
1-3 cm long, branches lateral, right-angled with stem. Rbhizoids scarce. Leaves 
imbricate, ovate to obovate-oblong, 1/3-1/4 bilobed, the sinus lunate, the lobes 
subulate-acuminate, subequal, straight or somewhat connivent, less frequently 
divergent. Cells 30-35 y, walls thin, trigones minute or wanting. Under- 
leaves spreading, bifid; lobes unidentate or diverging and bifid. Gemmae 
unknown. 

Monoicous. Male inflorescence terminal, rarely median; bracts imbricate, 
smaller and less acutely lobed than leaves, saccate dorsally, the inflexed margin 
with one or two teeth or lobes. Perichaetial bracts much larger than the leaves, 
ovate, 1/3 bilobed, sinus narrow, lobes long acuminate. Perianth usually 
present, triangular-prismatic, angles acute and often winged; mouth deeply 3- 
lobed, the lobes bifid and sparingly dentate. Spores 16-17 pu, reddish-brown. 
Elaters 9-10 thick, bispiral. April. 

On sandy or clayey soil in humid places; on decaying logs and stumps in 
moist woods. 

Counties: Ritchie. 

Iceland, B.C., Alaska; Pa. Tenn.; Mont., Ilaho, Wash., Ore., Cal.; 
Mexico. 

From L. bidentata this species may be distinguished by its almost always 
present perianth the mouth of which has long toothed lobes, while in L. 
bidentata the perianths are rare and teeth are short; through the very long 
pointed leaf tips, the larger cells, and the large outstanding leaves. Some 
authors hold that L. cuspidata is only a monoicous form of L. bidentata. 


3. Lophocolea heterophylla (Schrad.) Dum. 
(PI. VI, C) 


Jungermannia heterophylla Schrad., Neu. Jour. Bot. 5:66, 1801. 
Lophocolea heterophylla Dum., Rec. d’obs. Jung. 17, 1835. 
Lophocolea heterophylla Nees, Eur. Leb. 2:338, 1836. 
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Mesophytic. Plants in thick, flat, often extensive yellow-green patches, 
quite variable in form. Stems to 2 cm long, closely creeping, irregularly 
branched, the branches often with small, deeply and acutely bilobed leaves. 
Rhizoids numerous. Leaves oblong-quadrate, variously lobed, the upper 
rounded, truncate, emarginate, or shallowly bilobed, the lower more deeply 
bilobed with sinus obtuse and lobes obtuse or acute; scarcely decurrent. Cells 
20-30 , walls thin, trigones small or lacking. Underleaves large, incurved, 1/3 
as long as leaves, bifid to below the middle, the lanceolate lobes often bearing 
a tooth at the side. Gemmae rare, 1-celled, on apex of leaves and occasionally 
on the perianth. 

Monoicous. Perigonial bracts 3-5 pairs, almost erect, usually immediately 
below the perianth, more rarely at some distance below, or on special branches. 
Perichaetial bracts erect, larger than the leaves, oblong-cuneate to oblong- 
quadrate, retuse or shortly and irregularly 2-4 lobed. Perianth terminal on 
short branches, cylindrical, long exserted, sharply 3-angled above; mouth deeply 
3-lobed, dentate, wide. Spores 11-13 y, yellow-brown. Elaters reddish-brown. 
February-July. 

On decaying wood, humus, clay soil, and on sandstone rocks. 

Counties: Barbour, Boone, Braxton, Cabell, Gilmer, Hampshire, Hancock, 
Marion, Marshall, Mineral, Monongalia, Morgan, Pocahontas, Preston, 
Ritchie, Taylor, Wayne, Wetzel. 

From Nova Scotia to Fla. and westward throughout U. S. and so. Canada. 


Characteristic perianths nearly always present; if absent, the dimorphous 
leaves are generally a sufficient character to recognize it. Exceedingly variable 
and quite common. 


4. Lophocolea minor Nees 
(Pl. VI, D) 


Lophocolea minor Nees, Eur. Leb. 2:330, 1836. 

Jungermannia crocata DeNot., Mem. Acad. wae II. 1:323, 1839. 
Lophocolea crocata Nees, Syn. Hep. 160, 

Lophocolea heterophylla var. minor Douin, = bryol. 30:23, 1907. 

Mesophytic. Plants in delicate, yellow-green flat patches. Stems to 1.5 
cm long, with numerous lateral branches and sometimes ventral. Rhizoids in 
tufts at the base of the underleaves. Leaves distant, scarcely touching, almost 
longitudinally inserted, ovate to quadrate, 1/4-1/; bilobed, sinus acute or 
lunate; lobes blunt, margins entire or erose-gemmiparous. Cells 25-34 , thin- 
walled, trigones minute or lacking. Underleaves bifid almost to base, the 
lobes lanceolate, often with a tooth on the outer margin. Gemmae abundant 
on the leaf margins; yellowish-green, at first 1-celled, later forming masses. 

Dioicous, sometimes monoicous. Male plants usually in separate tufts: 
bracts saccate at base by an upturned lobe. Perichaetial bracts rectangular. 
2-3 lobed, larger than the leaves. Perianth small, elongated, sharply 3-angled 
above, mouth with 3 lobes, coarsely toothed. Spores yellowish-brown, 10 1. 
Elaters 8-10 broad, spirals reddish-brown. Usually sterile. 

On loamy ground in shady places, in ditches or around ruins; also on 
rocks, rarely on decaying wood. 
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Counties: Wayne. 

Quebec to British Columbia, southward to Pa., Ind., Ky., Minn., Mont., 
Idaho, N.Mex. 

Easily recognizable from other Lophocolea species by its minute size and 
the profuse gemmae formation on the leaf tips. Also, it is yellow-green in 
color and has spreading underleaves. 

15. Chiloscyphus Corda 
(PI. VII) 
Chiloscyphus Corda, Opiz, Beitr. 1:651, 1829. 
Chiloscyphus Dum., Syll. Jung. 67, 1831. 
Chiloscyphus emend. Schiffn., Ost. Bot. Zeit. no. 5, 1910. 

Plants yellow-green to dark green, usually much branched. Rhizoids color- 
less, in tufts at the base of the underleaves. Leaves succubous, alternate, very 
obliquely inserted, dorsally decurrent, usually undivided and entire margined. 
Cells large, thin-walled. Underleaves present throughout, usually deeply bifid, 
with a tooth on one or both sides. 

Male inflorescence terminal or intercalary, bracts resembling the leaves, but 
saccate by a small incurved lobule. Female inflorescence on very short lateral 
or ventral branches. Bracts 1-2 pairs, much smaller than the leaves, 2-3 lobed. 
Perianth campanulate with a wide 3-lobed mouth, the lobes entire or dentate. 
Calyptra large, usually extending beyond the perianth. Capsule ovate, on a 
long seta. 


Name from Gr. cheilos, lip, and skuphos, bowl, from the form of the 


inner involucre. 


Key To THE SPECIES 


1. Leaf cells large, 30-50 mw, or larger; perianth lobes dentate or ciliate 
Leaf cells 14- 35 perianth lobes entire..... 
2. Leaf cells 37-56 u, transparent, plants pale green, “not in swamps; ~ perianth 
lobes spinose- dentate pallescens p- 
2. Leaf cells 30-46 wu, only slightly if at all transparent, plants dull green, in 
swamps or very wet places; perianth lobes spinose-ciliate 
3. Leaf cells mostly 25-34 "plants usually brownish- terrestrial 
. C. polyanthus... 
3. Leaf cells 14- 25 L, plants blackish- -green to dark green, aquatic, usually ¢ on 
stones in running water.... -P. 


1. Chiloscyphus pallescens (Ehrh.) Dum. 
(Pl. VII, B) 


Jungermannia viticulosa L., Sp. Pl. 1597, 1753, pro parte. 

Jungermannia pallescens Ehrh., Deutsch. Fl. 2:87, 1795. 

Jungermannia polyanthus 3 pallescens Lindenb., Nova Acta Acad. Leop. Carol. 14 
suppl. 30, 1829. 

Chiloscyphus pallescens Dum., Syll. Jung. 67, 1831. 

Chiloscyphus lophocoleoides Nees, Eur. Leb. 2:365, 1836. 

Chiloscyphus labiatus Tayl., Jour. Bot. 5:284, 1846. 

Chiloscyphus polyanthus Q pallescens Hartm., Fl. Scand. ed. 10. 145, 1871. 

Chiloscyphus polyanthus  viticulosis Lindb., Not. pro F. et Fl. Fenn. 13:354, 1874. 

Chiloscyphus viticulosis Lindb., Acta Soc. Sci. Fenn. 10:505, 1875. 
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Mesophytic. Plants in thin, flat, yellowish or pale green patches. Stems 
1-3 cm long, prostrate or ascending and sparingly branched. Rhizoids in tufts, 
conspicuous. Leaves oblong-quadrate, 1-1.5 mm broad and 2 mm long, the 
apex frequently truncate, near the base of the stem and on branches often 
bilobed. Cells 37-56 yu, transparent, walls thin, trigones minute. Underleaves 
deeply bilobed. 

Monoicous. Perigonial bracts with a quadrate 2-toothed dorsal lobe which 
covers one, rately 2, antheridia. Perianth 3-lobed, the lobes spinous-dentate. 
Calyptra long exserted after emergence of sporophyte. Spores 13-18 p, 
yellowish-brown, almost smooth. Elaters 8-9 in diameter, reddish-brown, 
bispiral. April-June. 

On moist ground, in wet grassy places, on decaying wood among mosses, 
but not in swamps. 

Counties: Monongalia, Preston. 

Quebec to British Columbia, southward to N.C., Ky., Tenn.; Idaho, 
N.Mex., Utah, Ore., Wash. 

More rare than C. polyanthus but widely distributed. The oblong leaves 
with frequently bilobed lower leaves, the large transparent cells and the spiny 
lobes of the perianth distinguish this species from C. polyanthus which may 
gtow in similar habitats. C. fragilis approaches it in size of leaf cells and in 
having spiny perianth lobes but it is a flabbier plant and more opaque than 
C. pallescens. 


2. Chiloscyphus polyanthus (L.) Corda 
(Pl. VII, A) 


Jungermannia polyanthus L., Sp. Pl. ed. 2. 1597, 1762. 
Marsupella polyanthus Dum., Comm. Bot. 112, 1822. 
Chiloscyphus polyanthus Corda, Opiz, Beitr. 1:651, 1829. 

Hygrophytic. In thin, widely extended, brownish-green patches. Stems 
prostrate or ascending, 2-6 cm long, with numerous lateral branches. Rhizoids 
fasciculate. Leaves imbricate, horizontal, almost longitudinally inserted, 
toundish-quadrate, apex round, truncate or retuse, the dorsal margin decurrent, 
and often with a small dorsal lobe at base of leaf. Cells thin-walled with or 
without minute trigones, 25-40 4. Underleaves small, distant, bifid, the seg- 
ments subulate, margin entire or with a tooth on one or both sides. At the 
base of the underleaves arise tufts of rhizoids, the ends of which are often 
palmately lobed. 

Monoicous. Antheridia near the middle of the main stem; bracts in several 
pairs, resembling the leaves but with a small dorsal pouch at the base, each of 
which contains an antheridium. Female inflorescence on very short lateral 
branches, bracts smaller than the leaves, unequally bilobed. Perianth wide 
open, deeply 3-lobed, the lobes obtuse, nearly entire. Calyptra exserted beyond 
the perianth after the emergence of the long stalked sporophyte. Spores 12- 
20 « in diameter, yellowish-brown, finely granular. Elaters 8-10 broad, 
teddish-brown, loosely bispiral. April-June. 

On wet ground, on old logs, and on moist ground among mosses. Accord- 
ing to Evans it is found in swamps and streams, often submerged. 
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Counties: Greenbrier, Hardy, Pocahontas, Tucker. 

Labrador to Alaska, southward to N.C., Tenn.; Mo., Colo., Utah, Cal. 

C. polyanthus is likely to be confused with Jungermannia lanceolata be- 
cause it possesses rounded rectangular leaves. The latter is distinguished 
however by trigones, by the large truncate perianth with a small, puckered 
mouth, and by the absence of underleaves. 


3. Chiloscyphus rivularis (Schrad.) Loeske 
(Pl. VII, C) 


Jungermannia pallescens R rivularis Schrad., Syst. Sammt. Krypt. Gew. 2:7, 1797. 
Chiloscyphus polyanthus B rivularis Nees, Eur. Leb. 2:374, 1836. 
Chiloscyphus rivularis Loeske, Verh. Bot. Ver. Brand. 46:172, 1904. 

Hydrophytic. Plants aquatic, forming flat, dark green widely extended 
mats. Stems rigid, dark brown, much branched. Rhizoids short, scarce. 
Leaves deep green in color, nearly flat, horizontal, oblong-rectangular, of nearly 
equal width throughout, longer than broad, rounded at the tip. Cells small, 
14-25 yw in diameter, opaque, the walls thin, trigones wanting. Underleaves 
small and tender, frequently destroyed, mostly triangular, undivided, or shortly 
biobed. 

Monoicous. Calyptra projecting beyond the perianth, which is 3-lobed, the 
lobes entire. Usually sterile. 

Submerged in lakes and in brocks, in margins of streams, or, on stones in 
running water. 

Counties: Hardy. 

Newfoundland to B.C. and south to N.C., Okla., N.Mex., Cal. 

Apparently the plants do not fruit when completely submerged but only 
when they are more or less exposed to the air. 


4. Chiloscyphus fragilis (Roth) Schiffn. 
(Pl. VII, D) 
Jungermannia fragilis Roth, Fl. Germ. 3:370, 1800. 
Chiloscyphus polyanthus var. erectus Schiffn., Lotos 48:332, 1900. 
Chiloscyphus fragilis Schiffn., Lotos 58:27, 1910. 
Chiloscyphus polyanthus var. fragilis K. Mill., Rabh. Krypt. Fl. 6(1) :823, 1911. 
Hydrophytic. Plants forming large, erect, low-lying mats in wet places. 
Stems very soft and flaccid, dull green, seldom yellow-green, slightly branched. 
Rhizoids scarce. Leaves very large and flaccid, imbricate, ascending, circular 
to roundish-quadrate, often broader than long, 2-3 mm broad, rarely emargin- 
ate; leaves on the branches distant and long decurrent. Cells large, 30-46 p, 
rich in chlorophyll, walls thin, trigones minute or absent. Underleaves small, 
bifid, frequently destroyed. 
Monoicous. Perianth lobes spinose-ciliate toothed. Calyptra long exserted. 
Spores 18 y, yellowish-brown. Elaters 9 . broad, bispiral. April-June. 
In swamps, springs, pools, slow streams and wet grassy ground, but not in 
swiftly running water. 
Counties: Monongalia. 
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From Quebec westward to Wash., B.C., and Alaska; southward to Pa., 
Mich., Wyo., Cal. 

According to Schiffner, C. fragilis is consistently larger than its allies, the 
stems are thick and fleshy, and the leaf cells are among the largest in the 
genus, sometimes even 50 « in diameter. He gives C. fragilis and C. rivularis 
specific rank, which classification is followed here, but some authors recognize 
them only as varieties of C. polyanthus. 


16. Mylia S. F. Gray 
(Pl. X) 


Mylia S. F. Gray, Nat. Arr. Brit. Pl. 1:693, 1821. 

Aplozia Dum., Red. d’obs. Jung. 1835, pro parte. 

Leptoscyphus Mitt., Jour. Bot. 3:358, 1851. 

Leioscyphus Mitt., in Hook. Handb. New Zeal. Fl. 2:134, 1855. 
Mylia Carr., Trans. Bot. Soc. Edinb. 10:305, 1870. 
Coleochila Dum., Hep. Eur. 105, 1874. 

Clasmatocolea Spruce, Hep. Amaz. et And. 440, 1885. 


Plants large, little branched, forming mats, with tufts of long rhizoids. 
Leaves succubous, entire, obliquely inserted, suborbicular to ovate. Cells large 
with conspicuous trigones. Underleaves always present, small, lanceolate. 
entire. 

Male inflorescence terminal or median on the main stem. Perichaetial 
bracts resembling the leaves. Perianth terminal, inflated below, laterally com- 
pressed above; mouth 2-lobed, dentate, not plicate. 

Name from Mylius, an early botanist. 


1. Mylia anomala (Hook.) S. F. Gray 
wt. x. 


Jungermannia anomala Hook., Brit. Jung. 34, 1813. 

Mylius anomalus S. F. Gray, Nat. Arr. Brit. Pl. 1:693, 1821. 
Jungermannia Taylori B anomala Nees, Eur. Leb. 2:455, 1836. 
Leptoscyphus anomalus Mitt., Jour. Bot. 3:358, 1851. 
Coleochila anomala Dum., Hep. Eur. 106, 1874. 

Mylia Taylori RB anomala Carr., Brit. Hep. 68, 1875. 

Aplozia anomala Warnst., Krypt. Fl. Mark Brand. 1:144, 1903. 
Leioscyphus anomalus Steph., Spec. Hep. 3:16, 1906. 


Mesophytic. Plants in flat, extended patches of yellowish-green to brown- 
ish-green color. Stems robust, 2-4 cm long, procumbent with ascending tips. 
Rhizoids long, colorless, in tufts, with swollen tips inhabited by fungi. Leaves 
imbricate or distant, embracing 1/2 the stem, concave and shortly decurrent 
dorsally, upper leaves commonly gemmiparous, ovate lanceolate, with margins 
incurved. Cells 43-65 j, smaller and subquadrate at the margin, trigones very 
large; cuticle smooth; in the gemmiparous leaves, cells are much elongated. 
Underleaves lanceolate, usually concealed by the rhizoids. Gemmae abundant, 
in yellowish-green clusters at the apex of upper leaves, oval to elliptic, mostly 
2-celled. 

Dioicous. Male inflorescence terminal, bracts saccate, in 5-7 pairs, imbri- 
cate. Perianth oblong-oval, the mouth narrowed, truncate, entire or crenulate. 
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Spores yellowish-brown, warty or reticulate. [laters reddish-brown, bispiral. 
Summer. Very rarely fruiting. 

Common in swamps, among Sphagna. Macvicar states that it is occasion- 
ally found on tree trunks and stumps. 

Counties: Pocahontas. 

Iceland; from New Brunswick to Yukon and south to Pa., Mich., Wash. 

The very large leaf cells and trigones, linked with the habit, will set this 
species apart from all others save M. Taylori (not yet found here), from 
which it may be distinguished by its smooth cuticle and the elongated cells 
in the gemmiparous leaves. 


17. Harpanthus Nees 
(Pl. VIID 


Harpanthus Nees, Eur. Leb. 2:351, 1836. 


Stems slender, slightly branched, the branches arising in the axils of under- 
leaves. Leaves succubous, alternate, obliquely inserted, often directed forward, 
decurrent dorsally, broadly ovate, emarginate or shortly bilobed. Underleaves 
relatively large, triangular-lanceolate, usually entire although sometimes spat- 
ingly toothed. 

Male inflorescence on short ventral branches. Female inflorescence also 
on short ventral branch; bracts very small, 2-3 lobed. Perianth club-shaped, 
natrowed toward the 3-5 lobed mouth, adnate with the calyptra for 2/3 of 
its length, becoming fleshy and many cell layers thick below, forming a rudi- 


mentary, erect petigynium, the sporophyte being partially imbedded in the 
swollen tip of the female branch. Calyptra free only near the apex. Capsule 
oval, long-stalked. 

Name from Gr. arpa, a sickle, and anthos, flower, from the form of the 
involucre. 


1. Harpanthus scutatus (Web. & Mohr.) Spruce 
(Fl. Vil, B) 


Jungermannia scutata Web. & Mohr., Bot. Taschenbuch 408, 1807. 
Jungermannia stipulacea Hook., Brit. Jung. pl. 41, 1816. 

Lophozia scutata Dum., Rec. d’obs. Jung. 17, 1835. 

Harpanthus scutatus Spruce, Trans. Bot. Soc. Edinb. 3:209, 1845. 


Mesophytic. Growing in small patches or among mosses, pale yellowish- 
green, becoming reddish or yellowish-green when dry. Stems to 2 cm long. 
slender, prostrate with ascending tip, branches ventral. Rhizoids numerous, 
long and colorless. Leaves succubous, ascending to suberect, overlapping, 
broadly oval, 1/5-1/4 bilobed, sinus mostly lunate, lobes unequal, acute. Cells 
24-34 1, rounded-polygonal, walls thin, trigones large, bulging, distinct. Oil 
bodies 4-8 in a cell. Underleaves large, broadly lanceolate, standing out 
crescent shaped from the stem with the apex incurved, the base adnate to an 
adjoining leaf, with or without one or more teeth. Gemmae rare, formed 
terminally on short branches near the male and female inflorescences, bright 
gteen, 22x8 ». diameter. 


Dioicous. Female inflorescence bud-like, with numerous rhizoids beneath. 
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bracts scarcely smaller than the leaves, present in 2 pairs. Perianth 1 mm long, 
cylindrical, fleshy, subterranean. Capsule reddish-brown. Spores 8-10 pu, pale 
reddish-brown. Elaters reddish-brown, bispiral. May-July. 


On humus, decaying wood, and on rocks, chiefly sandstone. Common 
around Sphagnum bogs. 


Counties: Grant, Hampshire, Monongalia, Pocahontas, Preston. 
Labrador, Quebec, Ontario, Wisc. south to Ky., Tenn., N.C.; B.C. 


Harpanthus may easily be confused with Lophozia species or others closely 
related. The catkin-like appearance of these plants, due to the position of the 
leaves, and the yellow-green color are characteristic. However, the feature by 
which it is most certainly recognized is the relatively large, broadly lanceolate 
underleaf, standing out crescent-like on the ventral surface of the stem, with 
the apex of the leaf pointing toward the apex of the stem. Nematode galls, 
appearing as small heads at the apex of stem and branches, should be looked 
for in this species. 


18. Geocalyx Nees 
(Pl. VIII) 


Geocalyx Nees, Eur. Leb. 1:97, 1833. 


Stems creeping, simple or sparingly branched, the branches arising from 
the axils of the underleaves. Rhizoids numerous, usually in tufts at base of 
underleaves. Leaves alternate, succubous, bilobed, slightly decurrent dorsally. 


Underleaves present throughout, rather large, deeply bifid, free or adnate to 
the base of a leaf on one side. Gemmae unknown. 


, Male inflorescence on a very short branch from the axil of an underleaf; 
bracts bilobed, smaller than leaves, 4-8 pairs, monandrous. Female inflorescence 
on a very short branch arising from the axil of an underleaf, the archegonia 
occurring between scale-like leaves at the end of the branch; after fertilization, 
the branch forms first a spherical, later a cylindrical, fleshy, pendulous fruit 
sac (perigynium), covered with short rhizoids, bearing near its mouth a few 
scale-like bracts. Perianth absent. Calyptra shorter than the perignyium and 
adnate with it for 2/3 of its length, the sterile archegonia situated near the base 
of the free portion. 

Name from Gr. gea, earth, and kalux, a cup, from the subterranean in- 
volucre. 


1. Geocalyx graveolens (Schrad.) Nees 
(Pl. VIII, A) 


Jungermannia graveolens Schrad., Syst. Samml. a Gew. 2:6, 1797. 
Geocalyx graveolens Nees, Eur. Leb. 2:397, 1836. 
Saccogyna graveolens Lindb., Hep. in Hibern. lect. 509, 1875. 


Mesophytic. Plants in thin, flat, yellowish-green patches, or scattered 
among mosses. Stems to 2 cm long, simple or sparingly branched, closely 
creeping. Rhizoids numerous, in tufts, long and colorless. Leaves imbricate, 
almost horizontal, or suberect and directed forward, very obliquely inserted, 
ovate-quadrate, bilobed to about 1/4 their length, the lobes unequal; sinuses 
tounded or acute. Cells 20-43 jy, walls very thin, trigones small, distinct. 
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Underleaves present throughout, appressed, bifid almost to the base, the lobes 
lanceolate, entire, nearly parallel. 

Monoicous. Female inflorescence terminal on a short ventral branch, be- 
coming a subterranean perigynial tube. Capsule brown, almost cylindrical. 
Spores 8-10 1, yellowish-brown, almost smooth. Elaters bispiral, granulate- 
papillate. May-June. 

In cool shady places, chiefly on rotten logs but also on moist soil and rock. 
Found frequently on sandstone rock, and on limestone only where there is a 
thick layer of humus. 

Counties: Brooke, Gilmer, Hampshire, Hancock, Marshall, Mercer, Mo- 
nongalia, Ohio, Pocahontas, Preston, Tucker. 

Labrador, Nova Scotia to B.C.; south in the east to N.C., Tenn., Ky.; 
Wisc., Ind., Cal. 

Most likely to be confused with Lophocolea heterophylla, but if fruiting, 
is easily recognized by the position of the inflorescence; if sterile, the yellow- 
green color and the bifid underleaves with their entire and nearly parallel 
segments will distinguish it. The plant has very small globular oil bodies 
which give to the fresh plant a peculiar aromatic odor, suggesting the odor of 
turpentine. In appearance, it resembles also certain Lophozias and Harpan- 
thus, but may be distinguished from them by the form of the underleaves, and 
the contents and walls of its cells. 


JUNGERMANNIACEAE 
19. Lophozia Dum. 
(Pl. IX) 


Jungermannia, L., Sp. Pl. 1131, 1753, pro parte. 

Jungermannia sect. Lophozia Dum., Syll. Jung. 53, 1831. 

Lophozia Dum., Rec. d’obs. Jung. fasc. 1. 17, 1835, pro parte. 

Lophozia subgen. Dilophozia K. Miill., Rabh. Krypt. Fl. 6(1) :659, 1911, pro max. 


parte. 
Lophozia Arnell, Die schwed. Jung.-Arten 77, 1925, pro max. parte. 


Stems appressed to the substratum or ascending and curved upward at the 
tip. Stems in cross section more than 10 cells thick from top to bottom with 
distinct differentiation into a dorsal region of green, rectangular thin-walled 
cells, some of which bear rhizoids. In older stems, the ventral portion tends 
to become infected with fungous hyphae and more or less disintegrated. Leaves 
succubous, widest above the middle, normally bilobed but sometimes 2-5 lobed 
for 1/¢-1/3 their length, lobes equal or unequal. Underleaves lacking, or 
present as simple slime papillae on sterile stems. Trigones present or absent. 
Gemmae produced in clusters only on the cells at the extreme leaf tip. 

Perigonial bracts saccate at base, sometimes with an additional tooth or 
lobe on the dorsal margin. Perichaetial bracts 2-5 lobed, and embracing the 
base of the perianth which is cylindrical to ovoid and gradually contracted 
toward the mouth. Capsule long-stalked, dehiscing by 4 rigid valves. Elaters 
bispiral. 

Name from lophos, point, because the leaves are divided into two or 
more points or lobes. 
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THE LIVERWORTS OF WEST VIRGINIA 


KEY TO THE SPECIES 
1. Leaves not crispate, lobes not toothed; gemmae spherical, |-celled, thin-walled 

1. Leaves strongly crispate, lobes spinose-dentate; gemmae polyhedral, mostly 


1. Lophozia Mildeana (Gottsche) Schiffn. 
(Pl. IX, C) 

Jungermannia Mildeana Gottsche, Verh. k. k. zool. bot. Ges. Wien 17 :623, 1867. 

Lophozia Mildeana Schiffn., Kritisch. Bemerk. Eur. Leb. 3:54, 1903. 


Hygrophytic. Plants in yellowish-green, reddish-brown or violet tinged 
patches or tufts. Stems 1-2 cm long, prostrate or ascending, often furcate 
above. Rhizoids numerous, long and colorless. Leaves crowded above, more 
distant below, almost completely embracing the stem on the upper side, large 
and very delicate, bright green, often violet, undulate; in outline almost quad- 
rate, divided to 1/3 into 2-4 unequal broadly lanceolate lobes, with wavy 
margins, often turned back in the sinus. Cells large and transparent, 30-54 pu, 
thin walled, trigones weak or lacking; cuticle smooth. Underleaves absent. 
Gemmae on the uppermost leaves of etiolated branches, budding yeast-like and 
forming a large, green sphere; 1-celled, spherical, very thin-walled (not ob- 
served in our specimens). 

Dioicous. Male plants smaller than female, almost always reddish-violet 
colored with short terminal spikes; bracts concave, with two incurved lobes, 
each with 1-2 antheridia in the axils. Perichaetial bracts of a ruffled appear- 
ance, larger and more closely imbricated than the leaves, 2-4 lobed. Perianth 
large, often violet-colored, deeply and bluntly 8-plicate, the mouth with several 
teeth, 2-5 cells long, which fall early, so that the mouth usually appears 
smooth. Capsule dark brown. Spores reddish-violet, spherical, 12-14 p. 
Elaters reddish-violet. April-May. 

On sandy soils and in wet, moory places. 

Counties: Monongalia. 


From New England southward to Del.; also in Mich., Fla. 


Lophozia Mildeana was earlier included as a synonym of L. marchica to 
which it is closely related. In L. marchica, the stems are often purplish, leaves 
distant and pale green, and leaf cells are thin walled throughout. In L. 
Mildeana, the stems are pale green, leaves frequently crowded and purplish, 
and the leaf cells, especially in exposed localities, have their walls more or less 
thickened. In gemmiparous forms of L. Mildeana, the stems are delicate and 
bear scattered, unpigmented leaves, making them difficult of determination. 


2. Lophozia incisa (Schrad.) Dum. 
(PI. IX, B) 
Jungermannia incisa Schrad., Syst. Samml. Krypt. Gew. 2:5, 1796. 
Lophozia incisa Dum., Rec. d’obs. Jung. 17, 1835. 
Jungermannia viridissima Nees, Eur. Leb. 2:134, 1836. 


Mesophytic. Plants in compact, curly, depressed light to bluish-green 
patches. Stems very short and thick, 4-10 mm long, ascending, simple or 
sparingly branched. Rhizoids numerous, colorless. Leaves imbricate, crowded 
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at apex, plicate-crispate, almost transversely inserted, half embracing the stem, 
irregularly 2-5 lobed, lobes more or less dentate or spinous-dentate. Cells 27- 
39 p, thin-walled; trigones small but very distinct; opaque, due to numerous 
chloroplasts and small oil bodies; cuticle smooth. Underleaves absent, except 
sometimes associated with the bracts. Gemmae frequent, in clusters at the tips 
of the leaf lobes, greenish-yellow, 1-2 celled, irregularly 3-5 angled. 

Dioicous. Male inflorescence terminal, bracts similar to leaves, closely 
crowded, ventricose, forming a head; antheridia 1-2, large, globose. Peri- 
chaetial bracts 3-5 lobed, larger than the leaves, strongly crisped, dentate. 
Perianth obovate, 5-plicate, the mouth ciliate-dentate. Capsule oval, reddish- 
brown, valves carmine. Spores 10-12 , cinnamon-brown, finely granulate. 
Elaters reddish-brown, 80-145 y long, geniculate. May-July. 

On rotting wood, decaying mosses in bogs, on soil or on rocks. 

Counties: Pocahontas, Preston. 

Greenland to Alaska and B.C.; south in the east to N.C., Tenn., Ky.; 
Colo., N.Mex., Cal. 

In the field, the blue-green color of this plant should distinguish it from 
other species of similar habitats. This color is not retained when the plants are 
dried but it becomes very dark green, almost black. Other distinguishing 
characters are the thickness of the stem, the crisped, dentate, and unequally 
lobed leaves and the opaque leaf cells. 


20. Isopaches Buch 
(Pls. IX, X) 


Isopaches Buch, Memor. Soc. F. et Fl. Fenn. 8:287, 1932. 
Lophozia Dum. et Sphenolobi Steph. species. 


Plants smaller than in all Lophozia species. Normal vegetative stems 
appressed to the substratum, gemmiparous stems ascending to erect, varying 
according to external conditions from very short to long slender, even flagella- 
like. Stems in cross section about 8 cells high. Interior tissue homogeneous, 
composed of thin-walled cells, more than three times as long as broad; super- 
ficial dorsal cells not more than twice as long as broad, with walls almost uni- 
formly thickened; corresponding ventral cells short, thin-walled, and soon 
infested by fungous hyphae, some bearing rhizoids. Leaves succubous, cana- 
liculate, broadest above the midd!e, attached by an oblique line of insertion, 
divided to about 1/3 their length, with pointed somewhat connivent lobes. 
Leaf cells under normal conditions, with uniformly thickened walls. Under- 
leaves lacking. Gemmae borne on fasciculate filaments arising from leaf-cells, 
but the formation of the gemmae is not restricted to the apical portions of 
the lobes. 

Perigonial bracts globose-scaly, ventricose. Perichaetial leaves 2-3 lobed. 
often toothed on the margin, embracing the base of the perianth, which is 
cylindrical below but 3-5 keeled above and gradually contracted toward the 
lobate mouth. Cross section of seta shows a 4 celled inner region and an 
8-celled outer layer, or even a second 16-celled outer layer. 

Name from Gr. iso, equal, and paxus, thickness, with reference to the 
uniformly thickened cell walls. 
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THE LIVERWORTS OF WEST VIRGINIA 


KEY To THE SPECIES 


1. Leaves very closely imbricated, cell walls strongly thickened and more so at 
the angles; gemmae 2-celled, reddish-yellow...... .... ..1. ]. bicrenatus.............. p. 53 
1. Leaves somewhat distant, cell walls strongly and almost equally thickened; 
gemmae l-celled, in vinous-red clusters at apex of erect shoots..................-.- 


1. Isopaches bicrenatus (Schmid.) Buch 
(Pl. IX, A) 
Jungermannia bicrenata Schmid., Icon. Plant. 3:250, 1797. 
Jungermannia commutata Hib., Hep. Germ. 192, 1834. 
Lophozia bicrenata Dum., Rec. d’obs. Jung. 17, 1835. 
Jungermannia bicrenata Lindenb., Limpr., Krypt. Fl. Schles. 281, 1876. 
Isopaches bicrenatus Buch, Memor. Soc. F. et Fl. Fenn. 8:287, 1932. 


Xerophytic. Plants small, in thin yellow-green to reddish-brown patches. 
Stems to 6 mm long, usually simple, thick and fleshy, with an ascending apex. 
Rhizoids numerous throughout, colorless or fuscous. Leaves very closely imbri- 
cated, suberect, 1/4-1/3 bilobed, sinus almost right-angled, obtuse or subacute, 
lobes short, acute; uppermost leaves sometimes 3-parted. Cells 20-28 pu, gut- 
tulate, the walls strongly thickened and more so at the angles. Underleaves 
absent. Gemmae in reddish-brown clusters at the tips of the lobes of the 
uppermost leaves, 2-celled, stellate or irregularly and obtusely angled. 
Monoicous. Antheridia 1-2 in the axils of the closely overlapping leaves 
below the female inflorescence; more rarely on branches arising below the 
perianth. Perichaetial bracts larger than the leaves, irregularly 2-4 lobed, 
dentate. Perianth large, erect, ovate, inflated, plicate above, mouth hyaline, 
irregularly dentate, cilia 2-4 cells long. Capsule reddish-brown. Spores 12- 
15 w, granulate. Elaters reddish-brown. May-July. 
On banks and rocks in rather exposed places; on sandy clay soils, along 
highways, in ditches, on slopes, etc. 
Counties: Monongalia. 
Nova Scotia, Quebec, Ontario, Wisc., Mich., southward to N.J., Pa., 
N.C., Tenn., Ky., Mich. 


é The panera cell structure will distinguish the species, but it is not present 
‘ in young plants nor when plants are much shaded. Other distinguishing fea- 
i tures are the minute size, the reddish-yellow color, the deeply plicate perianths 
., which stand erect, and the peculiar odor of the fresh plants. 
S, 
f 2. Isopaches Hellerianus (Nees) Buch 
(Pl. X, B) 

J. Jungermannia Helleriana Nees, in Lindenb., Syn. “—. aa 1829. 
‘5 Diplophyllum Hellerianum Dum., Rev. Jungerm. 16, 1835 

Jungermannia verruculosa Lindb., Manip. Musc. sec. 2: :369, 1874. 
1€ Diplophylleia Helleriana Trevis., Mem. Istit. Lomb. 3:420, 1877. 
in Cephalozia Helleri Lindb., Medd. Soc. F. et Fl. Fenn. 14:65, 1887. 

Prinolobus Hellerianus Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:98, 1894. 
be Sphenolobus Hellerianus Steph., Spec. Hep. 2:158, 1902. 


Lophozia Helleriana Boulay, Musc. de la France 2:94, 1904. 
Isopaches Hellerianus Buch, Memor. Soc. F. et Fl. Fenn. 8:287, 1932. 
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Xerophytic. Plants very small, in yellow-green to brown depressed patches, 
sometimes reddish on the ends. Stem 2-6 mm long, filiform or arcuate, simple 
or branched. Rhizoids numerous, long and colorless, scarce on gemmiparous 
shoots. Leaves small, distant below, larger and imbricate toward the perianth, 
1/3 bilobed, lobes equal, triangular, acute, slightly incurved; sinus acute; on 
gemmiparous branches the leaves are imperfectly developed and closely ap- 
pressed. Cells 13-25 , walls strongly and almost equally thickened; cuticle 
verruculose. Underleaves absent, or rately present and then scattered, small, 
subulate. Gemmae vinous-red at the ends of erect shoots with deformed 
leaves, found rarely at tips of normal stems, stellate or irregularly angled, 


1-celled. 


Dioicous. Perigonial bracts terminal, in 2-3 pairs; antheridia large, soli- 
tary, pedicel of equal length. Perichaetial bracts larger than leaves, 2-3 lobed, 
irregularly spinous-dentate. Perianth long exserted, indistinctly 5-plicate 
above, the mouth contracted and unequally spinous-ciliate, the cilia to 8 cells 
long. Capsule oval, bright reddish-brown. Spores 9-12 su, verruculose, brown. 
Rarely fertile. 

On decaying wood, never on rocks or on the ground. 


Counties: Pocahontas. 
Cape Breton Is., Quebec, N.H., n. Mich. and n. Wisc. 
The reddish clusters of gemmae on special erect shoots, and its minuteness, 


should distinguish this species. 


21. Sphenolobus (Lindb.) Steph. 
(Pl. X) 


Jungermannia subgen. Sphenolobus Lindb., Manip. Musc. sec. 369, 1874, pro min. parte. 
Sphenolobus Steph., Spec. Hep. 2:156, 1902, pro min. parte. 

Sphenolobus Schiffn., Kritisch. Bemerk. Eur. Leb. 12, 1908, pro parte. 

Sphenolobus subgen. Eusphenolobus K. Miill., Rabh. Krypt. Fl. 6(1):590, 1911, pro 


parte. 
Jungermannia sect. Saxicolae Jensen, Danmarks Mosser 1:104, 1915, excl. sp. 


Stems usually ascending to erect, rarely appressed to the substratum. Rhi- 
zoids produced sparingly, or lacking. Outer portion of stem composed of 
three layers of short rectangular cells which soon become infested with fungous 
hyphae; interior cells longer but not broader than superficial cells. Leaves 
normally bilobed, broadest above the middle, strongly canaliculate, the lobes 
in their natural position lying one over the other. Trigones distinct. Under- 
leaves lacking. 

Antheridia terminal on the main branch; perigonial bracts 2-6 pairs, sac- 
cate, more or less similar to the leaves. Archegonia terminal or falsely ventral, 
bracts several pairs, similar to the leaves, imbricate or distinct. Perianth ex- 
setted, ovate or cylindrical, plicate above, mouth dentate. Elaters brownish, 
bispiral. 

Name from sphen, wedge, and lobos, lobe, because the leaves often appear 
to be wedge-shaped. 
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1. Sphenolobus ee: (Crantz) Steph. 
(Pl. 


Jungermannia minuta Crantz, in Dicks., Plant Crypt. fase. 2. Be 1790. 
Jungermannia gypsophila Wallr., FI. Crypt. German. 1:63, 1831. 
Diplophyllum minutum Dum., Rec. d’obs. Jung. 16, 1835. 

Lophozia minuta Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:85, 1893. 
Sphenolobus minutus Steph., Spec. Hep. 2:157, 1902. 

Diplophyllum gypsophilum Loeske, Moosfl. d. Harzes 65, 1903. 
Sphenolobus gypsophilus Loeske, Verh. Bot. Ver. Brand. 46:167, 1904. 


Xerophytic and mesophytic. Plants small, in brown or dark green patches 
or scattered among mosses. Stems 4-10 mm long, rigid and brittle, simple or 
little branched. Rhizoids scarce, colorless. Leaves small, approximate to im- 
bricate, subcomplicate, divided 1/4-1/3 into 2 equal or unequal lobes; sinus 
narrow, acute, lobes incurved. Cells 14-18 1, walls uniformly thickened; cuticle 
minutely verruculose. Gemmae in reddish-brown clusters on the margins of 
the upper leaves, irregularly angled, 2-celled. 

Dioicous. Perigonial bracts terminal, several pairs, similar to leaves but 
saccate; antheridia 1-2. Perichaetial bracts irregularly 2-4 lobed, lobes acumi- 
nate, margins entire. Perianth long exserted, cylindrical, plicate above, abrupt- 
ly contracted to the lobed mouth, bordered by stout teeth, 2-3 cells long. 
Spores 12-15 p, brown, papillose. Summer. Fruit rare. 


On rocks with a coating of humus, on peat banks, seldom on decaying 
wood. 

Counties: Monongalia. 

Greenland and Iceland, southward on high mountains to Nova Scotia and 
Quebec, N.H., N.C.; also in n. Mich, Wash. and so. Alaska. 

This species varies considerably according to moisture, shade, etc., in leaf 
form and leaf proximity. The female plants are often much branched. 


22. Anastrophyllum (Spruce) Steph. 
(Pl. X) 


Jungermannia subgen. Anastrophyllum Spruce, Jour. Bot. 14:234, 1876. 
Anastrophyllum Steph., Hedwigia 32:140, 1893. 


Plants reddish or brownish-green, with erect or creeping stems, quite 
variable in size. Rhizoids few. Leaves succubous, broadest at the base, arch- 
ing across the stem both dorsally and ventrally. Leaf insertion arcuate with 
the convexity directed toward the stem tip, confined not only to the border of 
the acroscopic stem segment, but extends backward a short distance along the 
dorsal side of the border of the stem segment; secund, concave, bilobed, the 
lobes equal or unequal in size, the ventral lobe frequently larger and more 
blunt. Cell walls strongly incrassate, trigones large, sometimes nodulose and 
confluent. Underleaves commonly absent. 

Perigonial bracts terminal or at middle of stems, imbricate, saccate at base: 
antheridia 2-4. Perichaetial bracts rather larger than the leaves, frequently 
denticulate or laciniate. Perianth terminal, cylindrical-oblong, narrowed and 
plicate above, the mouth Iaciniate. 

Name derived from Gr. anastrepho, upright, directed forward, because the 
leaves are bent strongly forward. 
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1. Anastrophyllum Michauxi (Web.) Buch 

Jungermannia Michauxi Web., Fr. Hist. Musc. hep. Prodr. 76, 1815. 
Jungermannia densa Nees, Eur. Leb. 2:143, 1836. 
Jungermannia fertilis Lindb., Acta Soc. Sci. Fenn. 10:261, 1872. 
Sphenolobus Michauxi Steph., Spec. Hep. 2:164, 1902. 
Diplophyllum Michauxi Warnst., in Loeske, Moosfl. d. Harzes 64, 1903. 
Anastrophyllum Michauxi Buch, Memor. Soc. F. et Fl. Fenn. 8:289, 1932. 


Xerophytic. Plants in dense, brownish-green patches. Stems creeping 
ot erect, mostly simple, about 1 cm long, quite variable in size. Rhizoids 
scarce. Leaves imbricate, squarrose, embracing the stem to half way or more, 
1/3-1/y bilobed, not complicate or only slightly so, sinus acute or obtuse, broad; 
lobes equal, acute, margins undulate, reflexed. Cells small, 13-14 yu, walls 
thick, yellowish-brown, trigones large, often confluent; cuticle weakly papillose. 
Gemmae reddish, in clusters on tips of leaves of sterile or male plants; thick- 


walled, 3-many angled, 1-2 celled. 


Dioicous. Male plants small, antheridia 2-3 in spike-like branches with 
5-6 pairs of bracts, each bract having a long, incurved basal tooth, 1-2 cells 
broad. Perichaetial bracts larger than leaves, spreading, deeply bilobed, some- 
times dentate. Perianth long exserted, smooth, pyriform, abruptly contracted 
at the mouth which is 5-6 lobed with fringed teeth. Spores reddish brown, 
10-12 ». April-May. 

On decaying wood and on rocks, seldom on humus (“and only in the 
mountains” —Miller) . 

Counties: Boone, Monongalia, Pocahontas, Preston. 


Labrador, New England, south to N.C., Tenn.; Mich., Wisc., Minn., 
Wyo., Idaho. 


This species is frequently placed under Sphenolobus, with some species of 
which it seems to be closely related. Buch points out the close relationship 
between Sphenolobus and Anastrophyllum, and holds that the most important 
distinctions between these two genera are derived from the leaves and from the 
method of leaf insertion. Since §. Michauxi conforms to the type of leaf and 
leaf insertion found in Anastrophyllum, he transfers it from Sphenolobus to 
that genus. 


23. Tritomaria Schiffn. 
ri. 
Tritomaria Schiffn., Kritisch. Bemerk. Eur. Leb. 12, 1908. 
Sphenolobus subgen. Tritomaria K. Mill., Rabh. Krypt. Fl. 6(1) :606, 1911, excl. sp. 
Jungermannia subgen. Tritomaria Arnell, Die schwed. Jung.-Arten 15, 1925, excl. sp. 


Stems appressed to the substratum or ascending. Stems strongly flattened, 
in section showing differentiation into a dorsal region of elongated broad cells 
and a ventral region of shorter and narrower cells. Leaves normally 3-lobed 
or 3-toothed, very strongly unsymmetric on sterile shoots; the two ventral 
lobes longer than the dorsal lobe and taken together more than twice as broad; 
in rare instances both lobes are split, giving rise to quadrifid leaves; in other 
cases neither lobe is split, giving a bilobed leaf; ventral margin distinctly longer 
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than the dorsal and the dorsal sinus deeper than the ventral; line of leaf in- 
sertion transverse in dorsal portion and oblique in the ventral. (Buch expresses 
the opinion that the 3-lobed condition has arisen phylogenetically through the 
splitting of the ventral lobe of a bilobed leaf.) Underleaves absent. Gem- 


miparous leaf lobes are generally narrower than those free from gemmae. 


Perichaetial bracts less unsymmetrical than the vegetative leaves, quadrifid 
in many cases. 

Name means “three-lobed,” because the group is characterized by normally 
three-lobed leaves. 


1. Tritomaria exsecta (Schmid.) Schiffn. 
(PL. A) 


Jungermannia exsecta Schmid., Icon. Plant. 241, 1797. 
Lophozia exsecta Dum., Rec. d'obs. Jung. 17, 1835. 


Jungermannia exsecta Breidl., Leb. Steierm. 320, 1893. 

Diplophyllum exsectum Warnst., Krypt. Fl. Mark. Brand. 160, 1902. 
Sphenolobus exsectus Steph., Spec. Hep. 2:170, 1902. 

Tritomaria exsecta Schiffn., Kritisch. Bemerk. Eur. Leb. 5:12, 1908. 
Tritomaria exsecta (Schiffn.) Loeske, Hedwigia 49:13, 1909. 

Xerophytic. Plants small, in compact green to reddish-brown patches or 
scattered among mosses. Stems 5-10 mm long, more or less branched, brown 
to neatly black beneath. Rhizoids numerous, long, colorless or brownish. 
Leaves imbricate, on sterile stems frequently distant, unequally and shortly 
2-3 lobed or toothed; ventral margin large and strongly arched, dorsal margin 
shorter, less arched. Underleaves absent. Cells 8-20 pu, walls almost equally 
thickened. Gemmae in reddish to yellowish clusters at the tips of the leaf 
lobes, ovoid or ellipsoidal, never angular, 2-celled. 

Dioicous. Perigonial bracts imbricate, saccate at base; antheridia 1-2. 
Perichaetial bracts larger than the leaves, 3-5 lobed. Perianth cylindrical- 
obovate, plicate at the apex, the mouth unequally spinous-dentate. Spores 
9-12 », papillose, dark brown. Elaters reddish-brown. Fruit rare. 

On humus, sandy soil or sandstone, and on decaying logs or among 
mosses in shady places. 

Counties: Grant, Pocahontas, Preston, Tucker. 

Quebec, New England, south to N. C., Tenn., Ky., Mich., Colo., Alaska, 
ax. 

This species may easily be confused with T. exsectiformis (which may be 
looked for here). The gemmae of T. exsectiformis are larger, and are irregu- 
larly and obtusely 3-4 angled, while the leaf cells are about twice the size of 
those of T. exsecta. 

24. Jungermannia [Ruppius] L. 


(Pl. VIII) 
Jungermannia (Rupp.) L., Sp. Pl. 1131, 1753. 
Jungermannia sect. Aplozia Dum., Syll. Jung. 47, 1831, pro parte max. 
Jungermannia Dum., Rec. d’obs. Jung. 16, 1835, pro parte max. 
Liochlaena Nees, G. L. N. Syn. Hep. 150, 1845. 
Aplozia Dum., Hep. Eur. 55, 1874, pro parte max. 


Plants of medium size or small. Stem creeping, seldom erect; simple or 
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with few branches, monopodial, the branches arising from the ventral angle 
of the leaves. Rhizoids numerous, long, usually colorless. Leaves succubous, 
obliquely inserted, round to oblong, entire, never lobed. Underleaves absent. 


Male inflorescence terminal or median; perigonial bracts ventricose, similar 
to the leaves. Perichaetial bracts resembling the leaves, free from perianth. 
Perianth long exserted, plicate in the conical upper part or abruptly contracted 
into a short tubular beak. Capsule oval or globose; seta long. Elaters bispiral. 


Named for L. Jungermann, a German botanist of the 17th century. 


KEY To THE SPECIES 


1. Leaf cells with very distinct trigones; stems prostrate, more than | cm long; 
perianth smooth, cylindrical, depressed at apex, mouth abruptly contracted 
1. Leaf cells without or with minute trigones; ascending or suberect stems not 
more than | cm long; perianth slightly plicate, fusiform, gradually con- 


1. Jungermannia lanceolata Schrad. 


(Pl. VIII, D) 


Jungermannia lanceolata Schrad., Samml. Lief. 2:4, 1797. 
Liochlaena lanceolata Nees, Syn. Hep. 150, 1844. 
Aplozia lanceolata Dum., Hep. Eur. 59, 1874. 


Mesophytic. Plants in small patches or among mosses, light green. Stems 
to 3 cm long, irregularly branched. Rhizoids numerous, colorless or brownish. 
Leaves imbricate, alternate, obliquely inserted, decurrent dorsally, oblong- 
rectangular to oblong-ovate, with the upper third reflexed. Cells 30-48 p, 
thin-walled, trigones large, distinct; cuticle coarsely verrucose. Gemmae 
rare, whitish-green, 1-2 celled, elliptic, on deformed leaves of short stolons 
or among the perigonial bracts. 

Monoicous. Antheridia 1-3, neily globose, stalk short. Perichaetial 
bracts larger than leaves. Perianth cylindrical, smooth, abruptly contracted 
and depressed at the apex; mouth small, tubular, crenulate. Capsule oval, 
seta long. Spores 10-13 yellowish-brown, tetrahedral. Elaters reddish- 
brown. Spring-summer. 

On moist shady soil, on wet rocks, and on decaying wood. 


Counties: Monongalia, Preston. 

Labrador, Quebec, west to Minn., Wisc., and south to N.C., Tenn.; Mont., 
Idaho, Wash., Cal., so. B.C. 

This species may be recognized by the smooth cylindrical perianth which 
is usually present, with the mouth abruptly contracted into a short tubular 
beak. When sterile, note the oblong-rectangular or oblong-oval leaves and the 
prominent trigones. 


2. ne pumila With. 
(PI. 


E) 


Jungermannia pumila With., Nat. Arr. Brit. Pl. 866, 1776. 
Jungermannia zeyheri Hiib., Hep. Germ. 89, 1834. 
Aplozia pumila Dum., Hep. Eur. 59, 1874. 
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Mesophytic-hygrophytic. Plants small, in dark green or blackish patches. 
Stems 5-10 mm long, with apex commonly ascending, stolons none or few. 
Rhizoids numerous, long, colorless or yellowish-brown. Lower leaves distant, 
oblique, nearly horizontal, upper more transversely inserted, approximate ot 
subimbricate, larger. Cells 20-34 mu, transparent, thin-walled, trigones small 
and distinct or lacking; cuticle striate-verruculose. Oil bodies lacking or 
minute. 

Monoicous. Antheridia spherical, short stalked, occurring singly in the 
axils of the 2-4 pairs of saccate enlarged bracts, below the perianth. Peti- 
chaetial bracts embracing the lower third of the perianth. Perianth fusiform, 
neatly smooth, slightly plicate near apex, mouth crenulate. Capsule oval, 
dark brown, seta short. Spores 16-20 1, brownish-yellow, finely granulate. 
Elaters slightly attenuate, reddish-brown. May-October. 

On stones in brooks, on moist rocks especially sandstone, moist rocky 
banks, etc. 

Counties: Greenbrier, Monongalia, Pocahontas. 

Greenland and Iceland; Nova Scotia southward to N.C., Tenn., Mich.. 
and westward to Colo. and Cal.; B.C. and Alberta. 

This species may be recognized by its small size, by the absence of promi- 
nent trigones, and by the fusiform perianth with saccate perigonial bracts 
beneath. 


25. Jamesoniella (Spruce) Schiffn. 
(Pl. VIII) 


Jungermannia subgen. Jamesoniella Spruce, Jour. Bot. 14:26-29, 1876. 
Jamesoniella Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:82, 1893. 


Plants in thick mats often reddish brown to purplish. Stems ascending 
to erect, strong, often rigid, with incurved tips, branches apparently (or really) 
ventral. Leaves succubous, obliquely inserted almost half way around the 
stem, erect-connivent in the upper part of the stem, ovate to rotund, entire. 
Cells often with large trigones. Underleaves ovate-lanceolate, present in 
younger parts only. 

Male inflorescence median on the stem, perigonial bracts undivided, con- 
cave at the base. In female inflorescence, bracts equalling or slightly larger 
than the leaves, more or less laciniate. Perianth large, cylindrical, long ex- 
setted when fertile, contracted at the mouth, deeply 4-10 plicate above. 


Named for James Jameson, an English naturalist. 


1. Jamesoniella autumnalis (DC.) Steph. 
(Pl. VIII, C) 

Jungermannia autumnalis DC., Fl. Franc. suppl. 202, 1815. 
Jungermannia Schraderi Mart., Fl. Crypt. Erlang. 180, 1817. 
Jungermannia subapicalis Nees, 1:310, 1833. 
Aplozia Schraderi Dum., Hep. Eur. 56, 1874. 
Aplozia autumnalis Heeg, Verh. k. k. zool. bot. Ges. Wien 43:80, 1893. 
Jamesoniella autumnalis Steph., Spec. Hep. 2:92, 1901. 


Mesophytic. Plants in dark green or yellowish-green flat patches, some- 
what reddish at the tip. Stems 1-4 cm long, branches arising from the ventral 
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angle of the leaves, frequently innovant from below the female inflorescence. 
Rhizoids colorless and numerous to near apex of stem. Leaves imbricate, 
horizontal or slightly secund, convex, entire or frequently retuse, decurrent 
dorsally. Cells 25-35 , rounded polygonal, walls thin, marginal row smaller 
with thicker walls; trigones small but distinct, not bulging into the cells. 
Underleaves ovate-lanceolate, 2-5 cells wide, and sometimes almost as long 
as the leaves; present only on younger parts. 

Dioicous. Perigonial bracts in 4-6 pairs, imbricate, concave, brown, with 
1-2 teeth on dorsal margin; antheridia solitary, large, on a long pedicel. Peri- 
chaetial bracts in 3 pairs, as large as the leaves, upper margin mostly reflexed. 
Fertile perianth long exserted, 4-5 plicate near the slightly contracted apex; 
mouth with long and unequal cilia. Sterile perianth hardly or slightly ex- 
serted, ovate, plicate. Capsule oblong-ovate. Spores 11-15 pu, reddish-brown, 
finely papillose. Elaters reddish-brown, laxly bispiral. August-October. 


Decaying logs and stumps or rich humus soil, and occasionally on rocks. 

Counties: Fayette, Marion, Mercer, Monongalia, Pocahontas, Preston, 
Randolph, Tucker, Upshur, Webster. 

From Greenland to B.C.; southward to N.C., Tenn., Ala., La.; Mo., 
Mont., Wyo., Idaho, Wash. 

May be confused with Odontoschisma denudatum as both grow on decay- 
ing wood, but the latter usually has long flagella, and if not fruiting, usually 
has clusters of gemmae present at the tips of the stems, which are lacking in 
Jamesoniella. As perianths are usually present, the long cilia of the mouth 
render this species recognizable, as cilia are not found in other entire-leaved 
species. 

26. Nardia S. F. Gray 
(Pl. XI) 


Nardia S. F. Gray, Nat. Arr. Brit. Pl. 1:694, 1821, pro parte (as Nardius). 
Mesophylla Dum., Comm. Bot. 112, 1822, pro parte. 
Alicularia Corda, Opiz, Beitr. 1:652, 1829, pro parte. 


Plants small to medium sized, caespitose. Stems prostrate to suberect, 
little branched. Rhizoids usually numerous, long, pale. Leaves succubous, 
roundish, entire, emarginate, or shortly bilobed. Underleaves present, lan- 
ceolate. 

Male inflorescence terminal or intercalary; bracts saccate, otherwise like the 
leaves; antheridia 1-3. Perichaetial bracts 2-3 pairs, nearly opposite, resembling 
the leaves but with concave base, adnate with perianth for 14-34 its length, 
forming an urn-shaped involucre; perianth included, apex contracted, conical, 
mouth crenulate. Capsule oblong-spherical, wall bi-stratose, the outer with 
nodular thickenings and the inner with semiannular thickenings. Spores small, 
elaters bispiral. 


Named for S. Nardi, an Italian abbott. 
1. Nardia Lescurii (Aust.) Underw. 
(Pl. XI, E) 


Alicularia Lescurii Aust., Bull. Torr. Bot. Club 6:18, 1875. 
Nardia Lescurii Underw.. Bull. Ill. State Lab. Nat. Hist. 2:115, 1884. 
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Hygrophytic. Stems prostrate, thick, 5-15 mm long, mostly simple. Rhi- 
zoids long, copious, colorless, arising from the base of the underleaves and 
leaves. Leaves alternate, closely imbricate, obliquely inserted half encircling 
the stem, emarginate to 1/3 bilobed, sinus acute to obtuse, lobes broad, mostly 
obtuse. Cells 22-37 pu, trigones large, bulging; areolation lax. Underleaves 
lingulate, ovate to broadly lanceolate, mostly entire, adnate with the decurrent 
portion of adjacent bases of leaves, the connection occurring on only one side 
and all on the same side of stem. 

Dioicous. (Ours sterile.) 

On wet rocks. 

Counties: Hampshire. 

Ohio, Ky., N.C., S.C., Ga. 

The emarginate or bilobed, oblique, closely imbricate leaves on a very thick 
stem, with prominent broadly lanceolate underleaves should be sufficient to 
identify this species. 

27. Plectocolea Mitt. 

(Pl. XI) 

Jungermannia L., Sp. Pl. 1753, pro parte. 
Nardia S. F. Gray, Nat. Arr. Brit. Pl. 1:694, 1821, pro parte. 
Alicularia Corda, Opiz, Beitr. 652, 1829, pro parte. 
Solenostoma Mitt., Jour. Linn. Soc. Bot. 8:51, 1865, pro parte. 
Plectocolea Mitt., in Seemann, Fl. Vitiensis 405, 1871. 
Nardia sect. 1 Eucalyx Lindb., Bot. Notis. 167, 1872. 
Aplozia Dum., Hep. Eur. 55, 1874. 
Southbya Husnot, Hep. Gall. 15, 1875. 
Eucalyx Breidl., Mitt. Nat. Ver. Steierm. 30:291, 1894. 
Mesophylla Dum., sensu Corbiere Rev. bryol. 31:13, 1904. 

Plants medium sized, rarely small. Stems ascending to erect, little 
branched, with brown or violet colored rhizoids. Leaves succubous, laxly 
imbricate, roundish to oval, entire. Underleaves absent. Gemmae unknown. 

Perigonial bracts saccate, beneath the perianth or at the apex of branches 
on separate plants; antheridia 2-3. Perichaetial bracts generally composed of 
two nearly opposite large leaves resembling the stem leaves, adnate to the 
perianth for 1/ or less of its length. Perianth ovate, 4-plicate, exserted. Cap- 
sule oval-globose, wall bistratose, the outer layer of large cells with nodular 
thickenings and the inner of small narrow cells with semiannular thickenings. 
Spores almost smooth. Elaters bispiral, with pointed ends. 


Name from Gr. plektos, plaited, and koleos, sheath, with reference to the 
plicate perianth. 


KEY To THE SPECIES 


1. Leaves with distinct marginal border of thick-walled cells _.0.....-2.....2-.-sceeeeeeee---- 2 
2. Marginal cells 2-3 times as large as the others, in the same plane with them; 

2. Marginal cells distinctly larger than the adjacent cells, not in the same plane, 


apparently superimposed upon the row next within making the leaves con- 

3. P. crenuliformis........ p. 63 
3. Plants glistening, pale, leaves very obliquely inserted, slightly or not at all 
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3. Plants not glistening, green, leaves closely imbricate, subcomplanate 


1. Plectocolea hyalina (Lyell) Mitt. 
(Pi. XI, D) 


Jungermannia hyalina Lyell, in Hooker, Brit. Jung. 63, 1814. 
Jungermannia Schmideliana Hib., Hep. Germ. 99, 1834. 

Solenostoma hyalinum Mitt., in Godman, Nat. Hist. Azores 319, 1870. 
Nardia hyalina Carr., Brit. Hep. 35, 1874. 

Aplozia hyalina Dum., Hep. Eur. 58, 1874. 

Southbya hyalina Husnot, Hep. Gall. 16, 1875. 

Plectocolea hyalina Mitt., Trans. Linn. Soc. Bot. II. 3:198, 1891. 
Eucalyx hyalinus Breidl., Mitt. Nat. Ver. Steierm. 30:291, 1894. 
Mesophylla hyalina Corbiere, Rev. bryol. 31:13, 1904. 


Mesophytic. Plants pale or yellowish-green, or reddish tinted, glistening, 
in more ot less compact tufts; occasionally distinctly red or purple plants 
occur. Stems 5-15 mm long, prostrate with ascending apex, branches as sub- 
fioral innovations; flagella not common. Rhizoids numerous, long, slender, 
reddish or pale colored, tending to form strands along stem. Leaves obliquely 
inserted, suborbicular, concave, margin somewhat undulate. Cells variable, 
25-50 y or larger, trigones distinct, often with bulging sides; oil bodies 2-8, 
oval or bluntly fusiform, appearing minutely granular; cuticle smooth or ver- 
ruculose. 

Dioicous. Male plants slender, bracts 2-many pairs, imbricate, saccate. 
Perichaetial bracts slightly larger and more undulate than the leaves, recurved 
at apex, adnate to the lower part of the periant. Perianth exserted 1/4-1/2 after 
fertilization (without fertilization scarcely protruding); 3-6 plicate above, 
mouth crenulate. Spores 14-16 js, brown, finely papillose. laters short, 
abruptly attenuate, reddish-brown. April-June. 


Moist shaded rocks and soil at low altitudes. 
Counties: Hancock, Monongalia, Wetzel. 


Eastern Canada, New England to Minn., and southward in N.J., Pa., Va.., 
N.C., Mich., Ohio, Ind., Ky., Tex., Mo., Ariz., N.Mex., Cal.; Mexico. 

A distinguishing feature of this species is its peculiar glistening appearance 
together with its pale color. Also, it usually has some reddish rhizoids and a 
few of the leaves show trigones. 


2. Plectocolea crenulata (Sm.) Evans 
(Pl. XI, A) 


Jungermannia crenulata Smith, Eng. Bot. 21, 1805. 

Solenostoma crenulatum Mitt., Jour. Linn. Soc. Bot. 8:51, 1865. 
Aplozia crenulata Dum., Hep. Eur. 57, 1874. 

Nardia crenulata Lindb., Acta Soc. Sci. Fenn. 10:529, 1875. 
Southbya crenulata Bernet, Cat. Hep. Suisse 55, 1888. 
Mesophylla crenulata Corbiere, Rev. bryol. 31: 39, 1904. 
Eucalyx crenulatus Loeske, Hedwigia 49:8, 1909. 

Plectocolea crenulata Evans, Ann. Bryol. 10:42, 1937. 


Mesophytic. Plants green or brownish-red, in thin compact patches. Stems 
about 5 mm long, prostrate with ascending apex, often with flagelliform 
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branches. Rhizoids numerous, colorless or brownish-yellow. Leaves imbricate, 
obliquely inserted, orbicular, increasing in size toward the apex; leaves of 
sterile stems distant and smaller. Cells 24-34 yu, walls slightly and equally 
thickened, seldom with small trigones, the marginal row of cells 2-3 times as 
large as the others with thick walls, forming a distinct border which lies in the 
plane of the leaf; cuticle finely hyaline-punctate. 

Dioicous. Male plants slender; perigonial bracts in 3-8 pairs, terminal or 
at the middle of the stem, imbricate; antheridia 1-2. Perianth exserted about 
¥/, beyond the erect bracts, usually tinged with red, 4-5 plicate, the folds prom- 
inent and extending almost from the base, the mouth crenulate. Spores 13-16 
pt, pale reddish-brown. Elaters 7 yu thick, dark reddish-brown, contorted, 
attenuate. March-June. 

Moist sandy soil along banks, roadsides or foot paths. 

Counties: Brooke, Marion, Marshall, Monongalia, Pocahontas, Preston, 
Randolph, Wyoming. 

Greenland; Quebec, west to Mississippi River, southward to Fla., Ala. 

P. crenulata can usually be recognized by its uniformly thickened walls, 
and its round leaves with the distinct marginal row of large, thick-walled cells, 
not elevated. 

8. Plectocolea crenuliformis (Aust.) Mitt. 
(Pl. XI, B) 


Jungermannia crenuliformis Aust., Bull. Torr. Bot. Club 3:10, 1872. 
Nardia crenuliformis Lindb., Acta Soc. Sci. Fenn. 10:529, 1875. 
Plectocolea crenuliformis Mitt., Trans. Linn. Soc. Bot. II. 3:198, 1891. 
Solenostoma crenuliforme Steph., Bull. de I'Herb. Boissier 2:494, 1901. 


Mesophytic. Plants robust, reddish, densely caespitose, 5-10 mm long; 
fertile stems creeping, thickened upward, the sterile subascending, attenuate 
upward, forming numerous flagella. Rhizoids numerous, reddish or purplish, 
some stout. Leaves orbicular, obliquely spreading, concave, entire or neatly 
so, subdecurrent. Cells 25-34 yu, with distinct trigones, the marginal row of 
enlarged thick-walled cells forming a distinct border; the cells of this row form 
an elevated ridge around the leaf (not in the same plane with the leaf). 

Dioicous. Antheridia in spikes; bracts 5-7 pairs, imbricate, unequilateral 
and saccate, all intercalary. Perianth small, obovate, not exserted or slightly 
so, triquetrous above, becoming 4-7 plicate; calyptra often violet-purple. Cap- 
sule oval-globose. May-June. 

On moist soil or on rocks along streams. 

Counties: Monongalia. 

Conn., N.J., Pa., N.C., Tenn., Ky., Ohio, Ind., Mich. 

The very concave leaves with an elevated border, and the purple rhizoids 


identify this species in the field. 


4. Plectocolea fossombronioides (Aust.) Mitt. 
Xi, C) 


Jungermannia fossombronioides Aust., Proc. Acad. Phila. for 1869; 220. 1870. 
Nardia fossombronioides Lindb., Acad. Soc. Sci. Fenn. 10:529, 1875. 
Plectocolea fossombronioides Mitt., Trans. Linn. Soc. Bot. II. 3:198, 1891. 
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Mesophytic-hygrophytic. Stems 5-10 mm long, branching intercalary, with 
long flagella. Rhizoids purple, numerous, extending near to apex; show ten- 
dency to grow backward and form a ventral longitudinal strand. Leaves sub- 
orbicular, obliquely inserted, half encircling the stem, subcomplanate, closely 
imbricate, reflexed dorsally, ascending, entire. Cells 34-50 yu or larger, trigones 
small but quite distinct; cuticle smooth. Underleaves absent. 


Monoicous. Perigonial bracts imbricate, spreading, apex slightly reflexed, 
saccate, in 3-6 pairs, just below the perianth. Perianth large, subcampanulate, 
multiplicate, mouth deeply laciniate. Capsule oval. 

On moist rocks, especially along a small stream. 

Counties: Preston, Ritchie. 

Conn., N.J., N.C., IIl., Ga. 

P. fossombronioides may be distinguished from the other species of Plec- 
tocolea by its subcomplanate, closely imbricate leaves. The long flagella 
described by Lindberg were not observed in our material. Evans finds the 
perianth in this species quite variable. 


MARSUPELLACEAE 


28. Marsupella Dum. 
(Pl. IX) 


Jungermannia Ehrh., Beitr. 3:80, 1788, pro parte. 

Nardius S. F. Gray, Nat. Arr. Brit. Pl. 1:694, 1821, pro parte. 
Marsupella Dum., Comm. Bot. 114, 1822. 

Sarcoscyphus Corda, Opiz, Beitr. 1:652, 1829. 

Nardia Carr., Trans. Bot. Soc. Edinb. 10:309, 1870, pro parte. 


Plants minute to large, usually densely caespitose, dark colored, blackish or 
brownish. Stems ascending or erect, simple or dichotomous, bearing near the 
base numerous stolons. Rhizoids scarce except at the base and on the stolons. 
Leaves in two rows, alternate, transversely inserted, equally bilobed, compli- 
cate-concave. Underleaves absent. Gemmae unknown. 

Inflorescence terminal. Perichaetial bracts larger and less deeply lobed 
than leaves, adnate at base with each other and with the perianth. Perianth 
small, included, irregularly 4-6 lobed after the exsertion of the capsule. 
Elaters 2-4 spiral. 

Name from marsupium, money bag, because of a perianth drawn together 
in folds at the mouth, similar to a money bag. 


KEY To THE SPECIES 
1. Sinus obtuse, sharp or blunt, lobes triangular, blunt or pointed; marginal cells 
similar to other cells; leaf margin recurved; plants green, seldom blackish... 
1. Sinus right-angled or acute, sharp, lobes broadly ovate, rounded; marginal 
cells quadrate; leaf margin usually plane; plants usually dark brown........ 


1. Marsupella emarginata (Ehrh.) Dum. 
(Pl. IX, D) 


Jungermannia emarginata Ehrh., Beitr. 3:80, 1788. 
Jungermannia macrorhiza Dicks., Plant. Crypt. fase. 2:16, 1790. 
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Jungermannia pulvinata Raddi, Mem. Soc. Ital. Mod. 19:28, 1820. 
Nardia emarginata S. F. Gray, Nat. Arr. Brit. Pl. 1:694, 1821. 
Marsupella emarginata Dum., Comm. Bot. 114, 1822. 

Sarcoscyphus Ehrharti Corda, in Sturm, Deutsch]. Fl. II. 19:25, 1830. 
Sarcoscyphus piceus DeNot., Comm. Soc. Critt. Ital. 1861, pro parte. 
Sarcoscyphus emarginatus Hartm., Skand. fl. 10:128, 1871. 

Nardia emarginata Lindb., Hep. in Hibern. lect. 531, 1874. 

Nardia emarginata var. picea Carr., Brit. Hep. 14, 1875. 

Nardia picea Massal., Rep. Epat. Italica 62, 1886. 


Mesophytic. Plants dark green, brown to blackish-red, forming loose or 
caespitose mats. Stems .5-3 cm long, erect, often branched below with many 
stolons. Rhizoids colorless or occasionally tinged with purple. Leaves rather 
firm and rigid, strongly concave or subcomplicate, mostly approximate, often 
imbricate toward apex, broadly ovate to roundish with shallow broad sinus and 
short mostly blunt lobes, the dorsal margin reflexed. Cells 17-31 jp, walls 
slightly thickened, trigones distinct: Oil bodies large, oblong, ordinarily 2-3 
in a cell. 

Dioicous. Perigonial bracts in 3-4 pairs, imbricate, ventricose; antheridia 
long stalked, 2-6 in a leaf axil. Perichaetial bracts 2-4 pairs, similar to, but 
larger than, the leaves. Capsule brown. Spores 10-13 1, reddish-brown, finely 
granulate. Elaters bispiral, reddish-brown. February-July. 

Moist sandy soil and moist shaded rocky banks of streams. 

Counties: Hampshire, Preston, Randolph, Tucker. 

Labrador west to Alaska, and southward in New England, N.Y., Pa., Va., 
N.C., Tenn., Ky., Minn., n. Mich.; Mont., Wash., Ore., Colo., Cal.; Alberta, 
BG. 


This species is quite variable in all its characters, but can usually be recog- 
nized by the dorsal margin of the leaves being more or less reflexed. 


2. Marsupella sphacelata (Gies.) Lindb. 

B) 
Jungermannia sphacelata Gies. in Lindenb. Syn. Hep. Eur. 56, 1829. 
Sarcoscyphus sphacelatus Nees, Eur. Leb. 1:129, 1833. 
Sarcoscyphus Sullivantii DeNot., Comm. Soc. Critt. Ital. 1:84, 1861. 
Nardia sphacelata Carr., Trans. Bot. Soc. Edinb. 10:878, 1870. 
Sarcoscyphus sphacelatus var. erythrorhizus Limpr., Krypt. Fl. Schles. 1:432, 1876. 
Marsupella sphacelata Lindb., Medd. Soc. F. & Fl. Fenn. 13:238, 1886. 
Marsupella erythrorhiza Schiffn., Lotos 49:48, 1901. 
Marsupella media Evans, Rhodora 6:167, 1904. 
Marsupella Sullivantii Evans, Rhodora 9:57, 1907. 


Hydrophytic-mesophytic. Plants exceedingly variable, growing in loose 
or compact tufts, reddish-brown to blackish. Stem 1-4 cm long, often branched 
above, bearing numerous stolons below, near the base often leafless or with 
depauperate leaves; cortical cells hyaline, thin-walled, much larger than the 
internal cells. Rhizoids numerous on the stolons and lower part of the stem, 
scarce elsewhere, purplish, but sometimes colorless. Leaves transversely in- 
setted, imbricate above, more distant below, 1/3-1/2 bilobed, sinus narrow, 
acute, lobes obtuse, margin plane. Cells 21-30 ju, trigones distinct; the mar- 
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ginal row frequently distinct, nearly rectangular. Oil bodies small, spherical 
to oblong, mostly 2-3 in a cell. 

Dioicous. Perigonial bracts 2-4 pairs, imbricate, saccate; antheridia 2-3, on 
a pedicel of equal length. Perichaetial bracts similar to leaves but larger, erect. 
Perianth shorter than the bracts, adnate to them at base, the mouth 4-lobed. 
Capsule yellowish-brown. Spores brown, smooth. Elaters bent, reddish-brown, 
bispiral. 

In swampy places and on wet rocks. 

Counties: Monongalia, Pocahontas, Tucker. 

Nova Scotia, Quebec, New England, N.J., N.C., Ga., Ky., Tenn., Mont., 
Idaho, Wash., Cal.; B.C., Alaska. 

This plant can usually be distinguished from M. emarginata by its deeper 
leaf sinus and plain leaf margin. Its stem structure is also different. In cross 
section, M. sphacelata shows a distinct cortical layer of large thin-walled cells, 
while in M. emarginata the cortical cells are not noticeably different from the 


others. 


PLAGIOCHILACEAE 
29. Plagiochila Dum. 
(Pl. XID 


Jungermannia Mich., Nov. Pl. Gen. 7, 1729. 

Martinellia sect, 3 S. F. Gray, Nat. Arr. Brit. Pl. 1:692, 1821. 
Radula sect. RB Plagiochila Dum., Syll. Jung. 42, 1831. 
Plagiochila Dum., Rec. d’obs. Jung. 14, 1835. 


Plants usually large. Primary stems creeping, rhizome-like, nearly leafless, 
often among mosses; secondary stems foliose, ascending or suberect, dark 
brown, rately pale, more or less branched. Rhizoids short, sometimes lacking. 
Leaves succubous, decurrent on both sides, unsymmetrical, dorsal margin re- 
flexed, convex, entire; ventral margin arcuate, usually dentate or spinose. 
Underleaves normally absent, but sometimes present near the tip, very small. 


Male inflorescence terminal or median, spicate; perigonial bracts smaller 
than the leaves, closely imbricate, saccate at base. Antheridia oval, 1-10 (com- 
monly 2) in the axils of bracts. Female inflorescence terminal on the stem or 
branches; bracts resembling leaves but somewhat larger and more strongly 
toothed. Perianth exserted, laterally compressed, bivalvular, often winged, 
erect or decurved; mouth obliquely truncate and bilabiate, lobes dentate or 


ciliate. 
Name from Gr. plagios, sideways, and cheilos, a lip, from the shape of the 
inner involucre. 


Key To THE SPECIES 


1. Leaves dentate with numerous small teeth, ciliate-dentate, or occasionally entire 
P. asplenioides........ p. 6 
eth usually com- 
posed of numerous cells 
2. Leaves broad, orbicular-obovate, abruptly narrowed toward base, anterior mar- 
gin and apical region dentate with many small teeth (7-10); cell walls thick 


2. Leaves slender, oblong-ovate, sides entire and nearly parallel, apex somewhat 


Jung 
Jung 
Plag 
Plag 


I 
erect 
abov 
ovat 
stron 
trigo 
subu 
anthe 
than 

top, 

long. 
C 
Dowe 
N 
Idahe 
P. 
found 
plants 


Plagio 
Plagio. 
Plagio 


M 
yellow 
or spa 
spread 
decurr. 
ventral 
dentate 
lobes. 

leaves” 
Dic 


chaetia 


THE LIVERWORTS OF WEST VIRGINIA 


truncate with several (2-6) long sharp teeth (occasionally many small 


1. Plagiochila asplenioides (L.) Dum. 
(Pl. XII, A) 


Jungermannia asplenioides L., Sp. Pl. 1131, 1753. 
Jungermannia porelloides Torr., Eur. Leb. 1:170, 1833. 
Plagiochila asplenioides Dum., Rec. d’obs. Jung. 14, 1835. 
Plagiochila Dilleni Tayl., Jour. Bot. 5:261, 1846. 


Mesophytic. Plants green to dark green in dense nearly erect tufts or in 
loose patches on various substrata. Stems 2-10 cm long, rhizome-like, with 
erect branches. Rhizoids few, colorless. Leaves imbricate, or approximate 
above, 2 mm long and 1 mm broad, horizontal or erect spreading, oblong- 
ovate, dorsal margin entire, near the base reflexed, decurrent, ventral margin 
strongly arched, dentate or subciliate or sometimes entire. Leaf cells 22-37 y, 
trigones distinct, bulging. Several oil bodies in each cell. Underleaves minute, 
subulate or bifid, or wanting. 

Dioicous. Perigonial bracts 4-10 pairs, imbricate, their apices spreading; 
antheridia 1-3, on stalks equal to their own length. Perichaetial bracts broader 
than leaves and irregularly spinose-dentate. Perianth oblong, often twisted at 
top, mouth truncate, ciliate-dentate. Capsule purple-brown, nearly 1.5-2 cm 
long. Spores reddish-brown, 16-24, minutely punctate. April-September. 

On rocks or soil on shady banks, or on soil or logs in woods. 

Counties: Calhoun, Clay, Gilmer, Grant, Kanawha, Marion, Marshall, Mc- 
Dowell, Monongalia, Pocahontas, Preston, Ritchie, Wetzel, Wirt. 

Newfoundland to Alaska, southward to N.C., Tenn.; Minn., Mont., Colo., 
Idaho, Ariz., N.Mex., Ore., Cal.; B.C., Alberta; Mexico. 


P. asplenioides is very polymorphous. Stems bearing entire leaves may be 
found beside stems with dentate leaves, with all gradations between in other 
plants. 

2. Plagiochila Sullivantii Gottsche 
i. All, © 


Plagiochila spinulosa Sull., Musc. Alleg. no. 219 [not (Dicks.) Dum.]. 
Plagiochila Sullivantii Gottsche MS. 
Plagiochila allegheniensis Evans, Bull. d Herb. Boissier 3:334, 1903. 


Mesophytic. Plants growing in depressed tufts, glossy bright green to 
yellowish-green, becoming brownish with age. Stems 5-10 mm long, simple 
or sparingly branched. Rhizoids few. Leaves distant or subimbricate, widely 
spreading, slightly convex, broadly ovate to obovate, dorsal margin slightly 
decurrent, straight or slightly curved, entire, subreflexed towards the base: 
ventral margin arched, usually entire at base but soon becoming incised- 
dentate; apex broad, coarsely dentate or bifid with pointed, entire or denticulate 
Icbes. Cells 19-29 , thin-walled, scarcely thickened at the angles. Under- 
leaves minute, split to the base into several capillary lobes. 

Dioicous. Perianth ovate, cylindrical, half exserted, lips dentate; peri- 
chaetial bracts appressed. 
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On banks of streams. 
Counties: Monongalia, Pocahontas. 

From N.H., Va., N.C., Tenn., Ga. and Fla. 

P. Sullivantii was originally understood in a somewhat broader sense than 
it now is, and included what has since been separated from it by Evans as P. 
Austini. Refer to Rhodora 16:68-70, 1914 for a discussion of the confusion 
of names and specimens under the name P. Sullivantii. The main difference 
between this species and P. Austini is in the leaf characters mentioned under 
that species. 


3. Plagiochila Austini Evans 
(Pl. XII, B) 


Plagiochila spinulosa Aust., Hep. Bor. Amer. no. 9, 1874. 
Plagiochila Sullivantii Evans, Bot. Gaz. 21:191, 1896, pro parte. 
Plagiochila Sullivantii Steph., Bull. d "Herb. Boissier 3:335, 1903. 
Plagiochila Austini Evans, Rhodora 16:68, 1914. 


Mesophytic. Stems and branches extremely fragile, 8-10 mm long, often 
attenuate at the tips. Rhizoids scarce. Leaves narrowly ovate, sharply spinose- 
dentate, the number of teeth usually 2-6; two teeth at the apex may be larger 
than others, giving a bifid appearance. Many shoots produced with poorly 
developed leaves. Cells showing much variability in size, 17-39 pu, walls thick- 
ened, trigones present, but not bulging. Underleaves small, bifid, observed 
only near the apex. Leaves, when dry, readily become detached, and may play 
a part in the dissemination of the species. Fruiting parts unknown. 

Shady steep rocks in mountainous regions; dense shade. 

Counties: Monongalia, Pocahontas. 

N.H., Conn., N.Y., Pa., N.C., Tenn. 

The fern-like habit and narrowly ovate leaves of P. Austini should dis- 
tinguish it from the true P. Sullivantii, where the leaves are distinctly obovate. 


SCAPANIACEAE 
30. Diplophyllum Dum. 
(Pl. 


Jungermannia sect. Diplophyllum Dum., Syll. Jung. 44, 1831 
Diplophyllum Dum., Rec. d’obs. Jung. 15, 1835. 

Jungermannia 1. Diplophylleia Reichenb., Nomenclat. 23, 1841. 
Diplophylleia Trevis., Mem. Istit. Lomb. 13:4, 1877. 


Plants yellowish, brownish or green, caespitose or scattered among mosses. 
Stems from a creeping rhizome-like stem, the former leafy and with few lat- 
eral branches. Rhizoids long, mostly abundant. Leaves succubous, distant to 
imbricate, unequally complicate-bilobed, lobes directed differently, dentate or 
entire, keel acute; dorsal lobe appressed, parallel to stem or at a slight angle, 
ascending; ventral lobe 2-3 times as large as dorsal, spreading horizontally or 
slightly ascending. Underleaves absent. Gemmae usually present, 1-3 celled. 

Male inflorescence terminal or median; bracts saccate at base; antheridia 
1-2 in axils. Perianth terminal, obovate, terete, plicate in upper part, mouth 
contracted, variously lacerate. Capsule long exserted, dehiscing to the base by 
4 valves. Elaters bispiral. Spores brown. 
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Name from Gr. diploos, double, and phyllon, leaf, because the leaves are 
formed of two lobes, lying one upon the other. 


KEY To THE SPECIES 
1. Both dorsal and ventral leaf lobes denticulate and apiculate; monoicous 


1. Lobes entire or crenulate-denticulate, mostly obtuse; dioicous 


1. Diplophyllum apiculatum (Evans) Steph. 
(Pl. XIII, A) 


Jungermannia obtusifolia Sull., Gray's Man. of Bot. ed. 1. 694 1848, (not Hooker). 
Scapania albicans var. taxifolia minor Aust., Hep. Bor. Amer. 23, 1873. 
Diplophylleia apiculata Evans, Bot. Gaz. 34:372, 1902. 

Diplophyllum apiculatum Steph., Spec. Hep. 4:110, 1910. 


Mesophytic. Plants yellowish-green, more or less tinged with brown or 
red, in depressed mats. Stems 3-5 mm or longer, sparingly pinnate, prostrate 
with ascending tips. Rhizoids pale, abundant in prostrate portions. Leaves 
imbricate, deeply and unequally complicate-bilobed; dorsal lobe erect spreading, 
ovate, not decurrent, apex rounded to subacute, mostly apiculate; margin 
entire or indistinctly and irregularly denticulate; keel slightly concave; ventral 
lobe falcate, lingulate, apex usually apiculate, apiculum consisting of 1-2 
cells, margin subentire to denticulate. Cells 10-28 su, walls somewhat thick- 
ened, mostly uniformly, with trigones in median and basal portions; cuticle 
smooth to verruculose. Gemmae in irregular masses at the tips of the upper 
leaves, of 1-2 cells, angular. 

Monoicous. Male inflorescence usually on a leading branch; bracts in 2-3 
pairs, similar to leaves; antheridia borne singly. Female inflorescence usually 
on a short branch; leaves increasing rapidly in size toward perianth; bracts 
mostly in 2-3 pairs, similar to leaves. Perianth about 1/3 exserted, obovoid. 
narrowed toward base, constricted at mouth, slightly compressed and with 
4-6 grooves above; mouth irregularly lacerate, with setulose divisions, the ulti- 
mate setae 1-3 cells long. Capsule oval, reddish-brown. Spores 13 p, yellow- 
ish, minutely verruculose. April-June. 

On shaded earthy banks, on wet shaded rocks near water-falls, and among 
mosses. 

Counties: Doddridge, Fayette, Mercer, Monongalia, Preston, Tucker. 

New England, N.Y., Pa., Md., N.C., Tenn., Ga., Mich., Wisc., Ohio. 
Ind., Ky., Okla. 

This is the more common of our two species. It is smaller than D. taxi- 
folium and differs from it in its apiculate leaves and in its inflorescence which 
is monoicous instead of dioicous. It usually occurs on moist earth while D. 
taxifolium occurs on shaded rocks. 

Both male and female branches may root at the base, lose their connection 
with the parent plant and continue their development independently. This 
frequently causes specimens to be considered dioicous, but in plants with 
young perianths, the connection is usually clear. 
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2. Diplophyllum taxifolium (Wahlenb.) Dum. 
(Pl. XIII, B) 


Jungermannia taxifolia Wahlenb., Fl. Lapp. 389, 1812. 
Jungermannia albicans var. taxifolia Nees, Eur. Leb. 1:228, 1833. 
Diplophyllum taxifolium Dum., Rec. d’obs. Jung. 16, 1835. 
Diplophylleia taxifolia Trevis., Mem. Istit. Lomb. 13:420, 1877. 


Xerophytic. Plants green or yellowish-brown, caespitose. Stems to 2.5 
cm long, stout, slightly branched. Rhizoids scarce, yellowish-green. Leaves 
complicate-bilobed to 2/3 their length, keel slightly arched; dorsal lobe blunt- 
ovate, entire margined; ventral lobe 2-3 times as large, lingulate, curved, at the 
apex blunt and entire margined or scantily toothed, while the sides may be 
crenulate-denticulate by projecting cells. Cells small, 10-18 y, basal cells 
elongated but not forming a vein; walls slightly and uniformly thickened; 
cuticle verruculose. Gemmae on leaf tips at stem apex of sterile plants, broadly 
fusiform, of 1-3 cells, greenish-yellow. 

Dioicous. Perigonial bracts in 6-8 or more pairs, strongly ventricose at 
base; antheridia 2. Female inflorescence terminal on main stem, bracts one 
pair, similar to leaves but more erect. Perianth ovate, narrowed toward mouth 
with several short folds; mouth shortly lobed, divisions subentire or denticu- 
late. Capsule brown and oval. Spores light brown, densely and minutely 
papillose, 21-30 

On rocks and on bare soil in alpine regions; often among mosses and 
other hepatics. 

Counties: Monongalia, ‘1 ucker. 

Newfoundland, New England, Ind., Idaho, Wash., B.C., Alberta, Alaska. 

Very similar to D. albicans (not yet found here) but it never forms the 
distinct median white band of elongated cells in the lobes as does D. albicans. 


31. Scapania Dum. 
(PI. XIID 
Martinellius S. F. Gray, Nat. Arr. Brit. Pl. 1:691, 1821. 
Radula Dum., Comm. Bot. 112, 1823. 
Radula sect. Scapania Dum., Syll. Jung. 38, 1831. 
Scapania Dum., Rec. d’obs. Jung. 14, 1835. 
Martinellia Lindb., Acta Soc. Sci. Fenn. 10:518, 1875. 


Plants mostly large, green, brown, rose or purplish. Stems from a creeping 
rhizome, branches few, lateral. Leaves succubous, complicate-bilobed, mostly 
keeled, frequently winged, the dorsal lobe smaller than the ventral, rarely the 
lobes almost equal. Underleaves absent. Gemmae often present on stem 
apex and upper stem leaves. 

Male infloxescence spicate, rarely hypogynous, bracts nearly equally bilobed; 
antheridia 1-6, mixed with hair-like or leaf like paraphyses. Perichaetial bracts 
resembling the leaves, but slightly larger and more equally lobed. Perianth 
terminal, obovate, compressed dorsiventrally, smooth or subplicate; mouth 
broad, truncate, usually dentate, decurved when young. Capsule oval, long 
exsetted. Elaters bispiral. Spores smooth or papillose, broader than elaters. 

Name from Gr. scapanion, a hoe or spade, because of the form of the 
perianth. 


Jung 
Jung 
Mari 
Radi 
Sca> 


1-6 « 
bran 
cate, 
cells 

ovate 
roun: 
nearl 
of st 


sacca 
large 
mout 
verru 


C 
stone 
in sw 
C 
Grant 
Merc 
Ritch 
N 
5. 
the o 
relatir 
browr 
is one 


Junger 
Martir 
Radul. 


Scapar 


THE LIVERWORTS OF WEST VIRGINIA 


KEY To THE SPECIES 


1. Lebes ciliate-dentate, dorsal lobe somewhat rectangular arching beyond the 
stem; plants green to brownish; gemmae 1-celled, reddish-brown 
S. nemorosa............-- p. 71 


1. Lobes entire, or only a few fine teeth on the uppermost leaves, undulate; stems 
blackish; gemmae 1-2 celled, greenish white............. p. 71 


1. Scapania nemorosa (L.) Dum. 
(Pl. XIII, C) 


Jungermannia nemorosa Micheli, Nov. Pl. Gen. 7, 1729. 
Jungermannia nemorosa L., Sp. Pl. 1132, 1753. 

Martinellius nemorosus S. F. Gray, Nat. Arr. Brit. Pl. 1:692, 1821. 
Radula nemorosa Dum., Comm. Bot. 112, 1822. 

Scazania nemorosa Dum., Rec. d’obs. Jung. 14, 1835. 


Mesophytic. Plants in loose greenish, brownish, or reddish tufts. Stems 
1-6 cm long, dark brown, rigid, ascending, apex commonly decurved, sparingly 
branched. Rhizoids colorless, scarce. Leaves approximate or slightly imbri- 
cate, bilobed for 34 their length, both lobes ciliate-dentate, teeth mostly 2-3 
cells long, keel more or less winged; dorsal lobe crossing the stem, obliquely 
ovate, apex rounded or apiculate; ventral lobe 2-3 times as large, obovate, apex 
rounded or obtuse. Cells 14-22 ju, walls thickened, trigones small; cuticle 
neatly smooth or papillose. Gemmae in reddish-brown clusters at the apex 
of stem and upper leaves, oval, 1-celled. 


Dioicous. Male inflorescence terminal, bracts 4-5 pairs, similar to leaves, 
saccate; antheridia 3-6, with numerous subulate paraphyses. Perichaetial bracts 
larger than the leaves and more equally lobed. Perianth long obovate, the 
mouth shortly lobed, ciliate-dentate. Spores 10-14 pu, yellowish-brown, finely 
verruculose; elaters pale reddish-brown. Spring and summer. Common. 


On loamy soil and on moist shady sandstone rocks, but never on lime- 
stone rock and rately on calcareous soils. Sometimes on decaying wood and 
in swamps. 


Counties: Barbour, Boone, Braxton, Calhoun, Clay, Doddridge, Fayette, 
Grant, Greenbrier, Hampshire, Hardy, Kanawha, Lincoln, Marion, Marshall, 
Mercer, Mineral, Monongalia, Nicholas, Pocahontas, Preston, Randolph, 
Ritchie, Tucker, Upshur, Webster, Wyoming. 

Nova Scotia southward to Fla., Tex., Okla., Mich. and Wisc. 


S. nemorosa may be recognized by the following combination of characters: 
the ovate arched dorsal lobe crossing the stem, the ciliate-dentate leaves, the 
relatively small cells and the oval 1-celled gemmae. Gemmae become dark 
brown with age. Occasionally plants are found with only dentate leaves. This 
is one of our most common liverworts. 


2. Scapania undulata (L.) Dum. 
(Pl. XIII, D) 


Jungermannia undulata L., Sp. Pl. 1132, 1753. 

Martinellia undulata S. F. Gray, Nat. Arr. Brit. Pl. 1:691, 1821. 
Radula undulata Dum., Syll. Jung. 40, 1831. 

Scapania undulata Dura., Rec. d’obs. Jung. 14, 1835. 
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Hydrophytic. Plants in light green to dark green, seldom reddish, or 
yellowish patches. Stems 2-8 cm long, blackish, rigid, ascending or floating, 
much branched, usually leafless below. Rhizoids scarce, absent above, long, 
colorless. Leaves distant to imbricate, flaccid when moist, undulate when dry, 
1/5-2/g unequally bilobed, keel more or less winged, entire; dorsal lobe almost 
circular, slightly crossing the stem, margin entire; ventral lobe twice as large, 
rotund-obovate, long decurrent, apex rounded or broadly pointed, margin un- 
dulate. Cells 22-50 , walls thin, trigones wanting; cuticle smooth. Gemmae 
in clusters at the tips of the upper leaves, greenish-white, oval, 1-2 celled. 

Dioicous. Male inflorescence terminal; bracts 4-5 pairs, saccate, smaller 
than leaves; antheridia 3-5. Female inflorescence terminal, bracts larger than 
leaves, frequently denticulate. Perianth mouth sinuate-entire or subdentate. 
Spores reddish-brown, smooth, 15-20 ». Elaters bent, with reddish-brown 
spirals. May-June. 

Growing submerged on rocks in springs or streams in the mountains, or on 
stony, marshy ground; also sometimes on wet wood. 

Counties: Mineral, Monongalia, Pocahontas, Preston, Randolph, Tucker. 


Greenland to Alaska, southward to Fla., Mo., Colo., Cal.; widespread 
through N.A. n. of Mexico. 

The typical plants of this species are easy to recognize by their rigid black 
stems somewhat denuded of leaves below, and by their much branched stems 
with flaccid, undulate leaves. 


PORELLACEAE 
32. Porella [Dillenius] L. 
(Pl. XIV) 


Porella Dill., Hist. Muse. 459, 1741. 

Porella L., Sp. Pl. ed. 2, 1106, 1753. 

Bellincinia Raddi, Atti Soc. Ital. Mod. 18:18, 1820. 
Antoiria Raddi, Atti Soc. Ital. Mod. 18:19, 1820. 
Cavendishia S. F. Gray, Nat. Arr. Brit. Pl. 1:689, 1821. 
Madotheca Dum., Comm. Bot. 111, 1822. 


Plants large, green to brownish-green in color. Stems more or less regu- 
larly 1-3 pinnate, the branches lateral. Rhizoids scarce, in tufts at the base 
of the underleaves. Leaves incubous, deeply 2-parted; the dorsal lobe large, 
orbicular-ovate, mostly entire and overlapping the stem; ventral lobe much 
smaller, linear to oval, nearly parallel to the stem. Underleaves always 
present, large, broader than the stem, decurrent, often revolute. 


Male inflorescence shortly spicate, terminal on short lateral branches, bracts 
densely imbricate. Female inflorescence terminal on short lateral branches, 
bracts 1-2 pairs. Perianth dorsiventrally compressed, mouth bilabiate, entire 
or dentate. Capsule globose, on a short, thick seta, 4-valved, the valves often 
irregularly slit. Elaters short, 2-3 spiral. 

Name, a diminutive of porus, pore. Dillenius thought it was a moss with- 
out an operculum and described it as dehiscing by several pores through the 
sides and emitting a farinaceous powder. 
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KEY To THE SPECIES 


1. Ventral lobes small, lingulate-oblong, closely appressed to the stem or to the 
doves! anderteaves flat... p. 

1. Ventral lobes broadly ovate to oblong; underleaves with reflexed margins... 

2. Dorsal lobes as broad as long; ventral lobes about as wide as the underleaves 
and rounded at broad apex. 2. P. platyphylloidea p. 

2. Dorsal lobes longer than broad; ventral lobes narrower than underleaves and 
tapering toward apex ; P. platyphylla.......... p. 


1. Porella pinnata L. 
(Pl. XIV, A) 


Porella pinnata L., Sp. Pl. 1106, 1753. 

Jungermannia Porella Dicks., Trans. Linn. Soc. 3:239, 1797. 
Jungermannia distans Schwein., Spec. Fl. Amer. Sept. Cryp. Hep. 9, 1821. 
Madotheca Porella Nees, Eur. Leb. 3:201, 1838, pro parte. 

Madotheca involuta Hampe, Lehm. & Lindenb., Pugillus 7:10, 1838. 
Cavendishia Porella Carruth., Seem. Jour. Bot. 3:301, 1865. 

Madotheca Sullivantii Aust., Bull. Torr. Bot. Club 3:15, 1872. 

Porella Sullivantii Underw., Gray's Man. of Bot. ed. 6, 709, 1890. 
Madotheca microrhyncha Tayl., Steph. Spec. Hep. 4:251, 1910. 


Hygrophytic-hydrophytic. Plants in loose, dark olive-green to almost 
black patches, usually submerged. Stems 3-8 cm long, rigid, black, often 
leafless below; branches divergent, 2-3 pinnate. Leaves entire in all parts, 
margins touching; dorsal lobe horizontal not crossing the stem; ventral lobe 
much smaller than dorsal, almost parallel with stem, inner edge usually 
shorter than outer and appressed to the stem. Cells 16-25 ju, walls thin, 


trigones minute; cuticle smooth. Underleaves tongue-shaped, about the width 
of the stem and appressed to it, entire. 

Dioicous. Male inflorescence spicate, bracts in few pairs, imbricate. Female 
inflorescence on short lateral branches, with 1-2 pairs of bracts. Perianth 
obovate to pyriform, mouth shortly and closely ciliate, the cilia varying from 
1-4 cells in length. Spores 30-42 , papillose. Elaters 2-4 spiral. 

Mostly submerged in running water, also around waterfalls, or on rocks 
and logs subject to overflow, and on banks of shaded streams submerged for 
a part of the year. 

Counties: Fayette, Greenbrier, Hardy, Logan, Mason, McDowell, Monon- 
galia, Preston, Wyoming. 

Quebec, Ontario, Minn., south to Fla., La., Tex., Cuba. 

Distinguishable through the broadly elliptical, entire margined, non-decur- 
rent leaves, and the very small and narrow ventral lobes. The complete 
absence of marginal teeth on the leaves, underleaves and bracts is an important 
charactristic. According to Evans, the sporophytes mature only when exposed 
te the air. 


2. Porella platyphylloidea (Schwein.) Lindb. 
iwi. wav, C) 
Jungermannia platyphylloidea Schwei:., Spec. Fl. Amer. Sept. Cryp. Hep. 9, 1821. 
Madotheca platyphylloidea Dum., Rec. d’obs. Jung. 11, 1835. 
Porella platyphylloidea Lindb., Hep. Utveckl. 20, 1877. 
Madotheca Jackii Schiffn., Lotos 48:348, 1900. 
Porella Jackii Jens., Danmarks Mosser 1:240, 1915. 
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Xerophytic-mesophytic. Plants robust in yellow-green thick mats. Plants 
to 8 cm long, slightly glossy, ordinarily only once pinnate, branches of varying 
lengths. Leaves imbricate, usually as broad as long, broadly revolute at tip, 
at the base crispate and auriculate, margin practically entire; ventral lobe large, 
about twice as wide as the stem, broadly ovate, broadly rounded at apex, 
shortly or not at all decurrent, slightly revolute along the margin. Cells 25 yp, 
trigone development according to environment, drier situations giving more 
prominent trigones; cuticle smooth. Underleaves about the same width as 
the ventral lobes, suborbicular, shortly decurrent, margin entire and revolute, 
except a few small teeth on decurrent portion. 

Dioicous. Male plants in sepatate mats, inflorescence spicate. Female 
inflorescence on a very short lateral branch with only one pair of bracts which 
are smaller than the stem leaves. Perianth ovate in outline, mouth dentate or 
densely ciliated, cilia 1-5 cells long. Spores 46 ». Elaters mostly unispiral. 
Plants usually sterile. 

On rocks and tree trunks, and on exposed roots at bases of trees. 

Counties: Barbour, Boone, Fayette, Gilmer, Greenbrier, Jefferson, Lewis, 
Marion, McDowell, Monongalia, Nicholas, Pocahontas, Preston, Putnam, 
Randolph, Ritchie, Roane, Upshur, Wayne, Webster, Wirt, Wyoming. 

Nova Scotia, Ontario, southward to Fla., Tenn., Mo., and westward in 
N.Mex., Ore., Idaho, Mont., B.C. 

This is the most common species of Porella in eastern North America. 


Similar to P. playphylla, but stronger, and not so regularly branched. If 


specimens are irregularly pinnate, dorsal lobe as broad as long and distinctly 
crispate at base, ventral lobe as wide as underleaves and rounded at apex, refer 
to P. platyphylloidea. If specimens are regularly bipinnate, dorsal lobes longer 
than broad and scarcely or not at all crispate, ventral lobes distinctly narrower 
than underleaves tapering toward apex, refer to P. platyphylla. 


3. Porella platyphylla (L.) Lindb. 
(Pl. XIV, B) 

Jungermannia platyphylla L., Sp. Pl. 1134, 1753. 
Antoiria vulgaris Raddi, Mem. Soc. Ital. Mod. 18:19, 1818. 
Cavendishia platyphylla S. F. Gray, Nat. Arr. Brit. Pl. 1:690, 1821. 
Madotheca platyphylla Dum., Comm. Bot. 111, 1822. 
Porella platyphylla Lindb., Acta Soc. Sci. Fenn. 9:339, 1869. 
Porella Notaristi Trevis., Rend. Istit. Lomb. II. 7:785, 1874. 
Bellincinia platyphylla O. Kuntze, Rev. Gen. Pl. 833, 1891. 


Mesophytic and xerophytic. Plants in extended yellow-green to dark green, 
dull, thick mats. Stems 5-8 cm long, brown, somewhat regularly 2-3 pinnate. 
Leaves closely imbricate, crossing the stem, weakly convex, ovate with cordate 
base, apex rounded and reflexed, margin mostly entire, sometimes more or less 
dentate; ventral lobe much smaller than dorsal, about half again as wide as 
the stem, ovate, gradually narrowed toward the blunt apex, recurved along the 
outer margin, mostly entire. Cells 25 , thin-walled, small triangular trigones; 
cuticle smooth. Underleaves 2-3 times as broad as the stem and about twice 
as broad as the ventral lobe, broadly long-decurrent, the decurrent portion 
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sometimes sparingly toothed, the remainder of the margin narrowly revolute 
and entire. 

Dioicous. Male plants in separate mats, inflorescence in short, oval, im- 
bricate spikes, bracts 5-6 pairs, saccate. Perichaetial bracts smaller than leaves, 
1 pair, subequally bifid. Perianth shortly pyriform, mouth 2-lipped, with scat- 
tered teeth. Spores 45-55 yu. Elaters bispiral to the very ends, forming loops. 
Spring and summer. 

On all kinds of rocks and about the base or roots of trees. 

Counties: Berkeley, Calhoun, Greenbrier, Hancock, Jackson, Jefferson, 
Mercer, Monongalia, Preston, Randolph, Upshur. 

Nova Scotia westward to Alaska, and south to Fla., Mo., N.Mex., Cal. 

This is our rare species. The above distribution is most likely too general 
for it. It is highly probable that many of the early collections of P. platyphyl- 
loidea were referred to P. platyphylla, in that the former is not illustrated or 
described in many books on hepatics. See note under P. platyphylloidea. 


RADULACEAE 
33. Radula Dum. 
(PI. XV) 
Martinellius S. F. Gray, Nat. Arr. Brit. Pl. 1:690, 1821. 
Radula Dum., Comm. Bot. 112, 1822. 
Stephania O. Kuntze, Rev. Gen. Pl. 839, 1891. 

Plants green, often brownish or yellowish tinged, prostrate, forming de- 
pressed mats. ‘Stems pinnate or subpinnate, branches infrafoliar in origin. 
Leaves incubous, complicate-bilobed, the lobes entire; ventral lobe smaller, 
somewhat inflated near the keel, outer margin appressed to dorsal lobe. Rhi- 
zoids arising from the ventral lobe of the leaf near the keel. Underleaves 
absent. Vegetative propagation by means of discoid gemmae or caducous 
leaves. 

Male inflorescence terminal or intercalary, bracts densely imbricate in 2-35 
pairs, subequally lobed, much inflated at base. Female inflorescence usually 
terminal, sometimes appearing lateral through subfloral innovations; bracts 
usually a single pair, smaller than the leaves. Perianth compressed dorsi- 
ventrally, mouth broad, more or less bilabiate, lips truncate. Capsule oval- 
cylindrical, 2-4 times as long as broad, 4-valved to the base; seta short, stout. 
Spores large. Elaters long, slender. 

Name from Lat. radula, a scraper or spatula, because of the form of the 
perianth. 

Reasons for using the generic name Radula instead of Martinellius are pre- 
sented by M. A. Howe (Mem. Torr. Bot. Club 7:157, 1899) and by A. W. 
Evans (Trans. Conn. Acad. 8:265, 1892). 


KEY To THE SPECIES 

1. Plants brownish; gemmae absent; trigones usually pronounced; dioicous............ 

1. Plants green; gemmae present or absent; trigones indistinct, if present; monoicous....2 
2. Leaves exhibiting a marked tendency to shed the dorsal lobe; gemmae absent 

2. Leaves showing no tendency to shed the dorsal lobe; gemmae p-oduced on leaf 

margins 2-3 R. complanata.......... p. 77 
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1. Radula tenax Lindb. 
(Pl. XV, C) 


Radula pallens Sull., Musci Alleg. 261, 1846 (not R. pallens (Sw.) Dum.). 
Radula tenax Lindb. Acta Soc. Sci. Fenn. 10:492, 1875. 


Xerophytic. Plants dull or brownish-green usually with a bronze cast. 
Stems 1-6 cm long, pinnately to bipinnately branched, branches wide spread- 
ing, numerous, separated by 2-6 leaves. Rhizoids scarce, or lacking. Leaves 
approximate below to subimbricate above, spreading, somewhat falcate, keel 
faintly arched; dorsal lobe ovate, somewhat convex, auriculate, arching across 
stem; ventral lobe quadrate, extending from 1/4-entire distance across stem. 
Cells 23 x 18 1. Trigones well defined with straight or slightly bulging sides. 

Dioicous. Male inflorescence usually intercalary on a branch, bracts 2-9 
pairs, closely imbricate, much inflated. Female inflorescence terminal; bracts 
spreading, widely separated and often exposing archegonia. Perianth unknown. 

On moist rocks, less frequently on tree trunks, in hilly or mountainous 
country. 

Counties: Grant, Monongalia, Pocahontas. 

New England and southward to N.C. and Tenn.; mostly in the mountains. 

This species is without gemmae, has persistent dorsal lobes which are 
strongly falcate, and usually has pronounced trigones. A decidedly brown 
color is also characteristic. 


2. Radula obconica Sull. 
(Pl. XV, B) 
Radula obconica Sull., Gray's Man. of Bot. ed. 1, 688, 1848. 

Xerophytic. Plants dull olive-green or sometimes yellowish. Stems to 1 
cm in length, indefinitely pinnately branched, branches spreading at an angle 
of 80-90°, separated by 1-6 leaves. Leaves scarcely imbricate except at tip, 
spreading, slightly falcate; dorsal lobe ovate, convex, arching a short distance 
over the stem; ventral lobe subquadrate, the outer margin parallel to the stem, 
base not auriculate, attachment straight. Rhizoids present on a pronounced 
inflation of ventral lobe. Cells 16 x 13 y, thin-walled and without trigones. 
Vegetative reproduction by means of caducous leaves; or more often the dorsal 
lobes of the leaves. 

Monoicous. Male inflorescence a series of several pairs of bracts on the 
main axis below the female inflorescence or intercalary on a branch; bracts 
smaller than the leaves, imbricate, with a strongly arched keel. Perianth 
clavate, 2-2.5 mm long, mouth slightly constricted at maturity, shallowly 2- 
lipped, the lips entire. 


On moist rocks and tree trunks,— not a common species. 


Counties: Mingo, Monongalia, Pocahontas, Preston, Ritchie, Upshur. 

From Me. to Ga.; west to Wisc. and Minn.; south to n. Ga. 

The tendency of R. obconica to shed its dorsal lobe clearly separates it 
from other species when the plants are mature. When immature, they are 
difficult to distinguish from R. complanata. 
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3. Radula complanata (L.) Dum. 
(Pl. XV, A) 


Jungermannia complanata L., Sp. Pl. 1133, 1753. 

Martinellius complanatus S. F. Gray, Nat. Arr. Brit. Pl. 1:691, 1821. 
Radula complanata Dum., Comm. Bet. 112, 1822. 

Radula Halti Aust., Bull. Torr. Bot. Club 6:19, 1875. 

Radula Notarisii Steph., Hedwigia 23:129, 1884. 

Radula alpestris Lindb., Berggren, Bidrag till Skand. Bry. 29, 1886. 
Stephanina alpestris O. Kuntze, Rev. Gen. Pl. 839, 1891. 

Stephania complanata O. Kuntze, Rev. Gen. PI. 839, 1891. 

Radula Krausei Steph. Bot. Jahrb. 8:97, 1896. 

Xerophytic. Plants yellow-green. Stems 1-2 cm long, irregularly once or 
twice pinnate, branches few, spreading at an angle of 80°. Rhizoids short, 
colorless. Leaves densely imbricate, spreading, the dorsal lobe crossing the 
stem, broadly ovate, nearly flat; the ventral 1/4-1/; as large, almost quadrate, 
appressed, not crossing the stem. Cells 20-25 ju, thin-walled, occasionally 
slightly thickened at angles; 1-3 (usually 1) large, granular oil bodies; cuticle 
smooth. Gemmae on leaf margins, discoid, usually multicellular, with chloro- 


plasts and oil bodies. 

Monoicous. Male inflorescence a series of 2-4 pairs of bracts; antheridia 
single, globose. Female inflorescence terminal, bracts 2-3 pairs, erect, lobes 
unequal. Perianth 1.5-2.5 mm long, lips slightly repand. Spores 30-38 p, 
finely granulate-papillate. April-August. 

Chiefly on trunks or bases of live trees, also on moist shaded rocks along 
streams. 

Counties: Braxton, Gilmer, Hancock, Lincoln, McDowell, Mineral, Mo- 
nongalia, Nicholas, Pocahontas, Preston, Randolph, Ritchie, Upshur, Webster. 

Distributed generally throughout N.A. 

R. complanata can be recognized by the numerous, discoid gemmae which 
are produced on the margins of leaves. 


FRULLANIACEAE 
34. Frullania Raddi 
(Pl. XVI) 


Frullania Raddi, Atti Soc. Ital. Mod. 18:20, 1818. 


Plants usually large, seldom small, reddish-brown to blackish, seldom green. 
Stems pinnate, branches lateral of the terminal type, the branch replacing the 
ventral lobe of a leaf. Leaves incubous, almost transversely inserted, compli- 
cate-bilobed; dorsal lobe ovate to suborbicular, mostly quite entire; ventral lobe 
cucullate or saccate, sometimes explanate, usually with a minute process 
(stylus), between it and the stem. Cells with thickened walls; trigones dis- 
tinct. Underleaves always present. 7 


Male inflorescence on a short lateral branch, bracts saccate, imbricate, 
almost equally bilobed. Female inflorescence on a short stem, bracts in 2-5 
pairs, usually dentate or laciniate. Perianth trigonous or tetragonous. Calyp- 


tra fleshy. 


Named for Leonardo Frullani, an Italian minister of state. 
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KEY To THE SPECIES 
. Ventral lobe distinctly longer than broad; leaves with ocelli 
- Ventral lobe about as broad as long when inflated, sometimes explanate; leaves 
without ocelli 
. Underleaves on main stems distinctly cordate at base, large 
p. 


. F. squarrosa............ p. 
. Leaves scarcely or not at all squarrose, not rolled about stem 
. Ventral lobes mostly explanate, lanceolate 
. Ventral lobes usually inflated 
. Plants less than 1 cm broad (about .5 mm).................-. ene p. 
. Lobes of underleaves dentate or crenate on the sides above the middle 
. Lobes of underleaves entire or unidentate on the sides...5. F. eboracensis.......... p. 


inflata Gottsche 
(PI. , 


Frullania inflata Gottsche, G. L. N. Syn. Hep. 424, 1845. 
Frullania mexicana Lindenb., G. L. N. Syn. Hep. 425, 1845. 
Frullania Rappi Evans, Bryologist 15:22, 1912. 

Xerophytic. Plants small, closely appressed to substratum, brownish-green 
to reddish. Stems irregularly pinnate. Leaves imbricate, dorsal lobe orbicular, 
not cordate at base, decurved at the rounded apex, entire, arching across the 
stem; ventral lobe galeate, truncate at base, inflated, especially in the upper and 
outer parts, frequently explanate, separated from the stem by about 1/4 its 
width; stylus minute, subulate. Cells 17-26 yu, rather thick-walled with conspicu- 
ous trigones and intermediate thickenings. Underleaves distant, orbicular or 
obovate, bifid about 1/2, with acute or obtuse lobes and sinus, entire or 
nearly so. 

Monoicous. Male inflorescence spicate on a short branch with 2 pairs of 
petigonial bracts. Female inflorescence terminal on the stem or a main branch; 
bracts in 2-3 pairs, unequally bifid. Perianth exserted, more or less com- 
ptessed when young, inflated when old, obovate, abruptly narrowed into a 
short, broad beak, with a distinct ventral keel and usually one or more sup- 
plementary ridges. 

On trees. 

Counties: Greenbrier, Mason. 

From Conn. westwatd to Minn. and southward to Fla., Miss., Tex.; also 
in Ariz., N.Mex.; Mexico. 

The perianth of F. inflata resembles that of some specimens of F. ebora- 
censis which is variable in that character, but its leaves are not cordate at the 
base and the cells have more uniformly thickened walls. The plants described 
by Evans had inconspicuous trigones and no intermediate thickenings, whereas 
in our material both are pronounced. 

2. Frullania riparia Hampe 
Pl. XVI, F) 
Frullania riparia Hampe, Pugillus 7:14, 1838. 


Frullania aeolotis Mont. et Nees, Eur. Leb. 3:210, 1838 (nomen nudum). 
Frullania aeolotis Nees, G. L. N. Syn. Hep. 417, 1845. 
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Xerophytic-mesophytic. Plants in green to brownish loose patches. Stems 
loosely and irregularly pinnate. Leaves distant to subimbricate, the dorsal lobe 
ovate with rounded apex and cordate base, slightly squarrose when moist, 
arching over the stem, plane or slightly decurved at apex, entire or vaguely 
sinuate; ventral lobe usually explanate, lanceolate, when inflated, a galeate sac 
truncate at base; stylus minute. Cells 15-25 y, slightly thickened walls, dis- 
tinct trigones and occasional intermediate thickenings. Underleaves distant, 
thombic to orbicular, bifid about 1/3, lobes and sinus subacute, entire or sub- 
dentate, above more than twice as wide as the stem, decreasing in size toward 
the base. 

Dioicous. Male plants not described. Female inflorescence terminal on 
stem or a main branch; bracts 2-3 pairs, deeply and unequally bifid, lobes 
entire save for a small tooth near base of ventral lobe. Perianth not seen. 

On shaded rocks, especially limestone, and on the bark of trees. 

Counties: Berkeley, Cabell, Jefferson, Monongalia, Monroe, Pendleton, 
Pocahontas, Ritchie. 

From New England westward to Minn., Okla., Tex., and southward to the 
Gulf of Mexico; Mexico. 

Readily distinguished from our other species by the ventral lobes which are 
rarely inflated, but usually wholly or partly explanate, lanceolate. It is possible 
that other species may show this variability to some extent if plants are grow- 
ing in sheltered places. It differs from F. squarros« in its looser habit, and 
less squatrose and narrower lobes; from F. eboracensis in its larger size, ovate 
lobes, and broader underleaves. 


3. Frullania squarrosa (Bi. R. N.) Dum. 
(Pl. XVI, G) 


Jungermannia squarrosa Bl. R. N., Nova Acta Acad. Caes.-Leop. 12:219, 1824. 
Frullania squarrosa Dum., Rec. d’obs. Jung. 13, 1835. 

Xerophytic. Plants in loose wide mats, sometimes closely appressed to 
substratum, green to reddish-brown. Stems irregularly pinnate. Leaves dense- 
ly imbricate; dorsal lobe strongly squarrose when moist, rolled about the stem 
when dry, fragile, broadly ovate, arching over the stem, cordate to auriculate, 
apex rounded, entire; ventral lobe galeate, inflated, about 1/4 its width from 
the stem; stylus minute. Cells 20-27 pu, thick-walled with distinct trigones and 
intermediate thickenings. Underleaves subimbricate, cuneate narrowed toward 
base, sparingly sinuate-dentate or entire below and irregularly dentate above. 

Dioicous. Female inflorescence terminal on a short lateral branch; bracts 
2-3 pairs, unequally bifid. Perianth oblong, compressed, narrowed into a short 
broad beak, strong ventral keel with numerous scattered tubercles or scales. 
Usually sterile. 

On trees and rocks. 

Counties: Cabell, Marion, Monongalia, Putnam, Ritchie, Upshur, Wayne, 
Wood. 

From Conn. to Ohio and Okla. and southward; common in the Southern 
States and Mexico. 
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This is said to be the most cosmopolitan of all our Frullanias. It can be 
distinguished by its densely imbricate leaves, closely appressed to the stem 
when dry and strongly squarrose when moist. 


4, Frullania Brittoniae Evans 
(Pl. XVI, B) 
Jungermannia dilatata L., Sp. Pl. 1133, 1753. 


Frullania dilatata Underw., Gray's Man. of Bot. 6th ed. 706, 1890 = Se Dum.). 
Frullania Brittoniae Evans, Trans. Conn. Acad. Arts & Sci. 10:15, 


Xerophytic. Plants in wide depressed tufts, reddish-brown to greenish. 
Stems irregularly pinnate. Leaves imbricate, the dorsal lobe reniform-orbicular 
arching over the stem, cordate or auriculate at base, plane or decurved at the 
rounded apex, entire; ventral lobe galeate, inflated, close to the stem, truncate 
and compressed at base; stylus subulate, 3-5 cells wide at base. Cells about 
22 p, walls thickened, trigones distinct. Underleaves distant, orbicular or 
elliptical, bifid about 1/3, sinus acute, lobes irregularly dentate on the sides 
above the middle. 

Dioicous. Male spike oblong, a short lateral branch, bracts in many pairs 
Female infloresecnce terminal; bracts 2-3 pairs, unequally bifid, dorsal lobe 
obtuse, entire or slightly crenulate, ventral lobe acute, entire except for a small 
stylus. Perianth emersed, obovate, truncate and abruptly narrowed into a long, 
slender beak, compressed at sides, with a broad ventral keel, and one or more 
short supplementary ridges, surface with tubercles especially on keels and 
ridges. 

On rocks and trees. 

Counties: Jefferson, Marion, Monongalia, Pocahontas, Preston, Putnam, 
Wyoming. 

From New England south to N.C. and Fla.; westward to Mich. and IIL; 
also in N.Mex. and Tex. 

The long slender beak of the perianth together with the numerous scattered 
tubercles will distinguish this species from other North American Frullaniae. 
When sterile, the broad underleaves with their peculiar dentation above the 
middle, serve to identify it. This species is very similar to the European F. 
dilatata. 


5. Frullania eboracensis Gottsche 


(Pl. XVI, C) 


Frullania eboracensis Gottsche, Pugillus 8:14, 1844. 

Frullania virginica Gottsche, Pugillus 8:19, 1844. 

Frullania saxatilis Lindenb., G. L. N. Syn. Hep. 424, 1844. 
Frullania microscypha Tayl., Jour. Bot. 5:402, 1846. 

Frullania laeviscypha Tayl., Jour. Bot. 5:403, 1846. 

Frullania nana Tayl., Jour. Bot. 5:404, 1846. 

Frullania saxicola Aust., Proc. Acad. Phila. 1869:225 1870. 
Frullania Sullivantii Aust., Proc. Acad. Phila. 1869:226, 1870. 


Xerophytic. Plants closely appressed to the substratum, usually green but 
often brownish or reddish. Stems irregularly pinnate, sometimes flagelliform. 
Leaves imbricate, dorsal lobe suborbicular arching over the stem, cordate at 
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base, rounded at apex, slightly decurved, entire; ventral lobe galeate, truncate 
at base, about 1/, its width from stem; stylus minute, 2-3 cells wide at base. 
Cells 17-25 jy, thick-walled, with trigones and intermediate thickenings. 
Underleaves distant, ovate, bifid about 1/3, with subacute lobes and sinus, 
entire, or obscurely unidentate on sides. Gemmae on margin of leaves. 


Dioicous. Male spike oblong, a short lateral branch, bracts in many pairs. 
Female inflorescence terminal on the stem or a main branch; bracts 2-3 pairs, 
unequally bifid. Perianth obovate or obcuneate, cornpressed, abruptly nar- 
rowed into a short, broad beak, smooth, slightly roughened, or tuberculate. 
May-June. 

On trees and rocks. 

Counties: Barbour, Berkeley, Boone, Gilmer, Greenbrier, Jefferson, Lewis, 
Monongalia, Morgan, Pocahontas, Preston, Putnam, Ritchie, Upshur, Web- 
ster, Wood, Wyoming. 

From Quebec to Minn. and south to the Gulf of Mexico; very common 
in eastern N.A. 


F. eboracensis is now considered in a broad sense including several forms 
which have been described as distinct species by various authors. The perianth 
furnished the differential characters for some of these species and Evans has 
shown by an extensive study that the perianth is quite variable in some of its 
characters and thus certain species lines are broken down and the names of 
those species reduced to synonymy. 


6. Frullania plana Sull. 
(Pl. XVI, E) 


Frullania plana Sull., Mem. Amer. Acad., New Ser., 4:175, 1849. 


Xerophytic-mesophytic. Plants in wide depressed tufts, green sometimes 
brownish. Stems irregularly pinnate or bipinnate. Leaves imbricate, the dorsal 
lobe orbicular, arching over the stem and strongly cordate or auriculate at base, 
decurved at the rounded apex, entire; ventral lobe galeate, inflated, close to the 
stem, truncate at base, stylus minute. Cells about 19 js, rather thick-walled 
with conspicuous trigones and intermediate thickenings. Underleaves distant, 
reniform, cordate at base, bifid about 14, with obtuse or subacute lobes and 
sinus. 

Monoicous. Male spike terminal on a short lateral branch, globose, bracts 
2-3 pairs. Female inflorescence terminal on a short, simple, lateral branch; 
bracts in about 3 pairs, unequally bifid, lobes irregularly crenulate. Perianth 
about half exserted, oblong or obovate, narrowed into a short, broad beak, 
compressed on the sides, broad ventral keel, smooth, trigonous. 

On shaded rocks. 

Counties: Fayette, Lincoln, McDowell, Wyoming. 

Conn., N.Y., N.J., Md., Va., N.C., Ky., Tenn. 


This species is usually sterile, but its peculiar underleaves will serve as a 
distinguishing character. Other helpful characters are the position of the female 
inflorescence on the lateral branches, and the smooth, trigonous perianths. 
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7. Frullania Asagrayana Mont. 
(Pl. XVI, A) 


Frullania Asagrayana Mont., Ann. Sci. Nat. 2:14, 1842. 


Xerophytic. Plants growing in depressed or pendulous tufts, reddish- 
brown, more rarely greenish. Stems once or twice pinnate. Leaves imbricate, 
dorsal lobe ovate, arching over the stem, base cordate, apex obtuse, entire, 
decurved; ventral lobe separated from the stem by about half its width, obo- 
void, contracted toward base; stylus suborbicular with one or two minute cilia 
or acute points. Cells thick-walled, about 17 1, trigones conspicuous; dis- 
colored cells (ocelli) usually forming a long, distinct, median line. Under- 
leaves distant, orbicular-ovate, plane or rarely reflexed at apex, bifid less than 
1/, with obtuse lobes and sinus. 


Dioicous. Male spike oval, a short lateral branch, bracts 6-10 pairs. Fe- 
male inflorescence terminal on a short branch, bracts 2-3 pairs, bifid to beyond 
the middle. Perianth exserted more than half, oval or obovate, narrowed into 
a short beak, compressed on the sides, with a deep ventral keel, smooth. 


On rocks and bark of trees, especially in mountainous regions. 


Counties: Berkeley, Greenbrier, Lincoln, Mercer, Monongalia, Monroe, 


Morgan, Pocahontas, Preston, Randolph, Ritchie, Wayne, Wyoming. 


From Newfoundland to Ga. and west to Wis., Okla.; common in the 
Eastern States, especially in hilly or mountainous regions. 


F. Asagrayana is readily separated from our other species by a line of dis- 
colored cells in the middle of the dorsal lobe, somewhat resembling a midrib. 


35. Jubula Dum. 
(Pl. XVID 
Jungermannia Hook., Brit. Jung. Tab. 1, 1812. 
Jubula Dum., Comm. Bot. 112, 1822; emend. Rec. d’obs. Jung. 12, 1835. 
Lejeunea Corda, Opiz, Nat. 652, 1829, pro parte. 
Frullaniae sp. Nees, Eur. Leb. 3:240, 1838. 

Plants flat, dark green, pinnately branched. Stem with lateral branches of 
the terminal type, the branch arising at the base of the ventral lobe of a leaf 
which is seated partly on the stem and partly on the branch. Leaves incubous, 
dorsal lobe dentate, spinulose, fringed or entire; ventral lobe small, saccate, 
sometimes unrolled, acuminate, distant from stem; stylus scarcely visible. Cells 
thin-walled. Underleaves bilobed. Gemmae unknown. 

Male inflorescence as a short stalked spike, at base of stem leaves; bracts 
unequally 2-lobed. Female inflorescence terminal, bracts in one pair, to 2/. 
divided. Perianth pyriform, deeply 3-angled, smooth. Capsule spherical, seta 
only 4 cells thick. 

Name from Juba, mane, hairs, because the elaters remain attached to the 
capsule lobes after the opening of the capsule, in the form of a tuft of hairs, 
a characteristic belonging to all Jubuleae. 
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1. Jubula pennsylvanica (Steph.) Evans 
(Pl. XVII, D) 


Frullania Hutchinsiae var. B G. L. N. Syn. Hep. 775, 1847, pro parte. 

Frullania Hutchinsiae var. integrifolia Lindb. Acta Soc. Sci. Fenn. 10:474, 1875, pro 
parte. 

Frullania pennsylvanica Steph., Hedwigia 22:147, 1883. 

Frullania Hutchinsiae var. Underw., Bull. Ill. Lab. Nat. Hist. 2:65, 1884. 

Jubula Hutchinsiae var. Sullivantii Spruce, Hep. Amaz. et And. 62, 1884. 

Jubula pennsylvanica Evans, Rhodora 7:55, 1905. 
(Frullania Hutchinsiae and Jubula Hutchinsiae Auct. pro parte not Jungermannia 


Hutchinsiae Hook.) 


Hygrophytic. Plants in flat, dark-green patches. Stems 1-2 cm long, 
irregularly pinnate. Rhizoids scarce. Leaves imbricate, horizontal, the dorsal 
lobe rounded to apiculate, the apical tooth rarely more than 2-3 cells long; 
margin otherwise entire; ventral lobe without a spur, often slightly narrowed 
at the mouth. Cells 22-34 p, thin-walled; trigones wanting. Underleaves 
bifid, divisions usually acuminate but sometimes blunt; margins entire, in rare 
instances angular-dentate on the sides, 2-3 times as wide as the stem. 

Monoicous. Perichaetial bracts similar to leaves in having entire margins, 
both lobes being abruptly apiculate or acuminate at apex. Perianth narrowly 
pytiform, 3-plicate, abruptly truncate. 

On wet rocks in sheltered places. 


Counties: Braxton, Greenbrier, Kanawha, McDowell, Monongalia, Poca- 
hontas, Preston. 


Nova Scotia, New England, N.Y., Pa., Va., Ohio, Ky., Tenn., N.C., Ga., 
Okla. 

The entire leaves and ventral saccate lobes without spurs afford reliable 
differential characters. However, it may easily be confused with species of 
Frullania. In that genus, branches arise from the axils of stem leaves, but are 
always free from them, while in Jubula, the leaf is attached to both stem and 
branch. In Frullania, trigones are distinct, while in Jubula, the cells are thin- 
walled throughout. 

LEJEUNEACEAE 
36. Leucolejeunea Evans 


(Pl. XVID) 


Lejeunea G. L. N., Syn. Hep., 1845, pro parte. 

Lejeunea, subgen. Archi-Lejeunea Spruce, Hep. Amaz. et And. 1884, pro parte. 
Archilejeunea Schiffn., Engler & Prantl, Nat. Planz. I. 3:130, 1895, pro parte. 
Leucolejeunea Evans, Torreya 7:225, 1907. 


Plants pale green or glaucous, sometimes becoming brownish with age or 
upon drying. Stems prostrate, copiously and irregularly branched. Leaves 
imbricate, dorsal lobe widely spreading, often revolute at the apex and along 
the dorsal side, margin entire or subdenticulate from projecting cells; ventral 
lobe inflated, the free margin involute, apical tooth blunt to long acuminate, 
hyaline papilla marginal, borne at the distal base of the tooth. Cells thin- 
walled, trigones small, mostly triangular with concave sides. Underleaves 
distant to imbricate, orbicular to reniform, entire, broad and undivided. 
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Male inflorescence occupying a short branch; bracts 2-6 pairs, imbricate, 
strongly inflated, slightly and subequally bifid. Female inflorescence on a 
short or on a leading branch; bracts similar to the leaves, unequally bifid and 
complicate. Perianth obovoid, rounded at the apex with a distinct beak, 5- 
keeled. 

Name from Lejeunea, and from Gr. leukos, white, in allusion to the pale 
color of the plants. 

1. Leucolejeunea clypeata (Schwein.) Evans 
(PI. XVII, A) 
Jungermannia clypeata Schwein., Spec. Fl. Amer. Sept. Crypt. 12, 1821. 
Phragmicoma clypeata Nees, Eur. Leb. 3:248, 1838. 
Lejeunea clypeata Sull., Gray's Man. of Bot. ed. 1, 685, 1848. 
Archilejeunea clypeata Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:130, 1895. 
Leucolejeunea clypeata Evans, Torreya 7:227, 1907. 

Mesophytic-xerophytic. Plants pale or whitish-green growing in broad 
mats. Stems 1.5-2 cm long, procumbent, irregularly branched. Rhizoids 
scant, simple or branched. Leaves imbricate, dorsal lobe obliquely spreading, 
broadly oblong, convex, apex rounded, margin crenulate from projecting cells; 
ventral lobe ovate-triangular, inflated, junction of lobes forming an obtuse 
angle. Cells 17-26 ,, walls thin, trigones distinct but small. Underleaves 
distant, orbicular, rounded and entire at apex, much larger than the ventral 
lobe, abruptly narrowed to base, short decurrent. 

Monoicous or dioicous. Male spikes on short branches, oblong; antheridia 
in paits. Female inflorescence on a principal branch. Perianth truncate with 


a short broad beak, 5-keeled, keels roughened. 


On rocks and trees. 

Counties: Fayette, Greenbrier, Hardy, Kanawha, Monongalia, Pendleton. 
Pocahontas, Ritchie. 

From southeastern Canada to Fla. and La. and westward to n. Mich. and 
Okla. 

This genus may be distinguished from our other Lejeuneae by its large 
orbicular, mostly entire underleaves, and from species of Frullania by its much 
paler color and non-saccate ventral lobes. 


37. Harpalejeunea (Spruce) Schiffn. 
(Pl. XVIID 
Lejeunea subgen. Harpa-Lejeunea Spruce, Hep. Amaz. et And. 64, 1884. 
Harpalejeunea Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:126, 1895. 

Plants very small, yellow-green. Stems prostrate, irregularly branched. 
Leaves widely spreading; dorsal lobe obliquely ovate, long pointed, incurved 
at apex, margin entire, crenulate or serrulate; ventral lobe inflated. Under- 
leaves distant, cuneate to heart-shaped, emarginate or bilobed but never beyond 
the middle, segments broad. 

Male inflorescence composed of a few pairs of bracts. Female inflorescence 
terminal on a short branch; bracts longer pointed than the leaves. Perianth 
pyriform, the keels smooth or roughened, rarely spinulose. 
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Name from Lejeunea, and from harpa, harp, because the underleaves have 


the shape of a harp. 


1. Harpalejeunea ovata (Hook.) Schiffn. 
(Fl. B) 
Jungermannia serpyllifolia Q ovata Hook., Brit. Jung. no. 42, 1813. 
Lejeunea ovata Tayl., G. L. N. Syn. Hep 376, 1844. 


Lejeunea Molleri Steph., Hedwigia 26:3, 1887. 
Harpalejeunea ovata Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:127, 1895. 


Mesophytic. Plants very small, pale to dark green, loosely caespitose to 
scattered. Stems 8-12 mm long, prostrate, closely appressed. Rhizoids short, 
scatce. Leaves contiguous or somewhat imbricated, dorsal lobe spreading, 
gradually narrowed beyond middle to apex which is often reflexed, margin 
crenulate or nearly entire; ventral lobe strongly inflated, ovoid, keel strongly 
arched; crenulate from convex cells, apex with a single projecting cell. Cells 
14-25 p, walls slightly thickened, trigones small, ocelli present as 2-5 enlarged 
and thin-walled cells at the base of the dorsal lobe; cuticle smooth. Under- 
leaves distant, about twice as broad as the stem, broadly cuneiform, apex broad, 
truncate or emarginate with a shallow sinus, obtuse segments, margin entire. 


Dioicous. Male spike on a short branch, bracts 1-3 pairs, imbricate, un- 
equally bilobed. Female inflorescence on a long or short branch, bracts com- 
plicate, in two unequal, lanceolate, entire-margined lobes. Perianth obovate- 
clavate, acutely 5-keeled in the upper part. Sporophyte unknown. 


On rocks, fallen logs, among mosses, frequently in company with other 
hepatics, in moist, well sheltered places. 


Counties: Monongalia, Pocahontas. 

From Va. to n. Ga. and eastern Tenn. and Ky. 

The acute lobes of its leaves and the emarginate-bifid underleaves with 
rounded divisions distinguish it from all other Lejeuneae of the United States. 
The genus is largely tropical. 


38. Lejeunea Libert 
(Pl. XVII) 
Lejeunea Lib., Ann. Ger. Sci. Phys. 6:372, 1820. 


Lejeunea subgen. Eu-Lejeunea Spruce, Hep. Amaz. et And. 260, 1884. 
Eulejeunea Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:122, 1895. 


Plants small, yellow or pale green, irregularly branched. Rhizoids in 
clusters at the base of the underleaves. Leaves imbricate or contiguous, divided 
into 2 unequal lobes, the dorsal large, ovate, always entire, never pointed, the 
ventral small, about !/; as large as dorsal, sometimes obsolete, inflated, joined 
to the dorsal throughout its length. Underleaves large, broader than the stem, 
roundish, bifid to 1/4, lobes almost parallel. Gemmae disk-like, many celled. 

Male inflorescence as a short lateral branch with few rounded bracts. 
Female inflorescence terminal on a principal branch, bracts almost similar to 
leaves. Perianth pyriform, with 5 acute keels, the keels smooth or nearly so. 


Named for A. L. S. Lejeune, a French botanist. 


d 
d 
| 
| 


86 THE AMERICAN MIDLAND NATURALIST 


KEY TO THE SPECIES 


1. Underleaves as large or larger than ventral lobe -.......... ee p. 86 
1. Underleaves smaller than ventral lobes or the same size, crenulate................... 


1. Lejeunea cavifolia (Ehrh.) Lindb. 
(Pl. XVII, B) 
Jungermannia cavifolia Ehrh., Beitr. 4:45, 1789. 


Lejeunea serpyllifolia Lib., Ann. Gen. Sci. Phys. 6:374, 1820. 
Lejeunea cavifolia Lindb., Acta Soc. Sci. Fenn. 10:43, 1871, (not Stephani). 


Mesophytic. Plants in flat, yellow to dark green patches or among mosses, 
mostly in wet places, dull or glossy when dry. Stems 1-2 cm long, prostrate, 
irregularly and abundantly branched. Rhizoids scarce. Leaves imbricate, 
dorsal lobe slightly convex, ovate, forming a blunt keel, margin entire; ventral 
lobe strongly inflated, ovate, with an obtuse 1-celled tooth on the free margin. 
Cells 16-28 1, thin-walled, trigones and intermediate thickenings sometimes 
present; cuticle smooth. Underleaves 2-3 times as broad as the stem, orbicular, 
as large or larger than the ventral lobe, distant, gradually narrowed toward 
base, neither decurrent nor rounded, bifid to 1/, sinus and lobes mostly obtuse, 
margin entire. Gemmae on the surface of the leaf, disc-like, many celled. 

Monoicous. Male branches quite short, lateral on the under part of the 
stem; bracts only 1/; divided; antheridia in pairs, globose. Perichaetial bracts 
to 2/3 divided, upper lobe elliptical, lower lobe much smaller, lanceolate, both 
entire. Perianth exserted about 1/4, beyond the bracts, abruptly contracted at 
the mouth, beak short, sharply keeled, keels smooth. Capsule pale yellow, 
globose. Spores 28-43 mu, green, coarsely-papillose, many celled. March-June. 

On moist rocks especially sandstone, and near the base of live tree trunks, 
such as Maple, etc.; more rarely on the ground and on dead wood. 


Counties: Monongalia, Nicholas, Pocahontas, Preston. 
Nova Scotia, Ontario, New England, southward to N.C., and Tenn. and 
westward in Mich., Minn.; also Ore. 


This species is the most common representative of the Lejeuneae in the 
northern United States. See note under L. patens. 


2. Lejeunea patens Lindb. 
(Pl. XVII, C) 


Jungermannia serpyllifolia Dicks., Plant. Crypt. fasc. 4:19, 1801. 
Pandulphinius serpyllifolius S. F. Gray, Nat. Arr. Brit. Pl. 1:689, 1821. 
Lejeunea patens Lindb., Acta Soc. Sci. Fenn. 10:482, 1875. 


Mesophytic. Plants in thin pale green to whitish patches, shining when 
dry. Stems 7-12 mm long, prostrate, irregularly and copiously branched. 
Rhizoids scarce. Leaves imbricate, dorsal lobe ovate, widely spreading, convex, 
crossing the stem, rounded at the apex, margin crenulate or subentire; ventral 
lobe small, strongly inflated, ovate, mostly crenulate, apex tipped with a single 
blunt projecting cell. Cells 16-25 , transparent, convex, walls thin, with 
small distinct trigones and sometimes intermediate thickenings. Underleaves 
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distant, 2-21/, times as broad as the stem, convex, smaller than the ventral lobe, 
orbicular, bilobed to the middle, sinus usually obtuse, margin crenulate. 

Monoicous. Male inflorescence on a short branch, rarely at tip of a long 
branch; bracts in 2-4 pairs, ventricose, nearly equally bilobed. Female inflores- 
cence sometimes on a leading branch, sometimes on a short one. Perianth 
exserted about 1/ beyond the bracts, sharply 5-angled for 1/4-1/2 its length, 
angles crenulate, beak short. Capsule globose. Spores 16-28 p, greenish- 
brown, finely papillose, varying in shape from irregularly-oval to angular. 
May-June. 

Growing with other liverworts on wet rocks, and on banks and trees in 
sheltered places. 

Counties: Hardy, Pocahontas. 

Newfoundland, Nova Scotia, Me., Conn., Va., N.C., Ky., and Tenn. 

This species is likely to be confused with L. cavifolia. In L. patens, the 
lobes of the leaves and underleaves are crenulate on the margins as are also the 
keels on the perianth. It is of a paler color, leaves more convex, and the 
dorsal lobe usually spreads more abruotly from the ventral lobe than in L. 
cavifolia. Our material does not conform entirely with the descriptions given 
of L. patens and Dr. Evans has left the decision of “doubtful” on its deter- 
mination. 


39. Microlejeunea (Spruce) Jack et Steph. 
(Pl. XVIII) 


Lejeunea subgen. Micro-Lejeunea Spruce, Hep. Amaz. et And. 286, 1884. 

Microlejeunea Jack et Steph., Bot. Centralbl. 60:11, 1894. 

Eulejeunea subgen. Microlejeunea Schiffn., Engler & Prantl, Nat. Pflanz. I. 3:124, 
1895. 


Exceedingly delicate, yellow-green plants. Stems 4-8 mm long, sparingly 
branched, winding among mosses or pressed closely on the bark of a tree. 
Leaves small, distant, obliquely spreading, bilobed, the upper lobe broadly 
ovate, weakly convex, the lower lobe about 1/2 as large or larger, inflated, with 
a large tooth on the free margin. Cells small, opaque. Underleaves small. 
distant, slightly broader than the stem, bifid. 

Male inflorescence short. Female inflorescence terminal on the main stem 
or on a lateral branch. Bracts larger than the leaves. Perianth with 5 entire- 
margined keels. 

Name from Lejeunea, and from Gr. mikros, small, because they are among 
the smallest liverworts. 


Key TO THE SPECIES 


1. Ventral lobe 1/7 the size of the dorsal to very small, dorsal lobe widely 


2. M. laetevirens.......... p. 
1. Ventral lobe half the length of the dorsal or more, dorsal lobe suberect or 
2. Underleaves bifid to 3/4, lobes lanceolate, incurved, 2 cells broad at base, apex 


2. Underleaves bifid to about 14, with broad, suberect, triangular, acute lobes 
ending in a single cell or in a row of 2 cells.............3. M. Ruthii..00....... p. 89 


88 THE AMERICAN MIDLAND NATURALIST 


1. Microlejeunea ulicina (Tayl.) Evans 
(Pl. XVIII, B) 
Jungermannia minutissima Hook., Brit. Jung. 52, 1813. 
Jungermannia ulicina Tayl., Trans. Bot. Soc. Edinb. 1:115, 1844. 


Lejeunea ulicina Tayl., G. L. N. Syn. Hep. 387, 1844 
Microlejeunea ulicina Evans, Mem. Torr. Bot. Club 8: 165, 1902. 


Mesophytic. Plants minute, on bark of trees or among growing mosses. 
Stems 4-8 mm long, somewhat rigid, irregularly branched, widely spreading. 
Rhizoids short and scarce, at the base of the underleaves. Leaves distant or 
contiguous; dorsal lobe broadly ovate, with rounded or blunt tip, margin entire; 
ventral lobe 1/2-34 as large as the dorsal, inflated, the free margin involute, 
with an obtuse 1-celled tooth at the free angle and a hyaline papilla at the base 
of the tooth. Cells 12-22 j, thin-walled, trigones minute; cuticle smooth. 
Underleaves oval, distant, bifid to 34, lobes lanceolate, incurved, 2 cells broad 
at the base, the apex with 2 single cells. Propagula rare. 

Male inflorescence as a short branch with 2-3 pairs of bracts, strongly in- 
flated, lobes nearly equal; antheridia single, orange-yellow. Female inflores- 
cence on a long or short branch; bracts larger than leaves, widely spreading: 
complicate, keel sometimes winged. Perianth pear-shaped, 5-angled. 

On bark of living trees, rarely on decaying wood, and on sandstone rocks 
in moist forests; also creeping over mosses. 

Counties: Preston. 

Nova Scotia, Va., Ky., Tenn., N.C., S.C. 

This species is very similar to M. bullata (a southern species), but is about 
twice as large. Its leaves are more pointed and widely spread, and its cells 
are larger with thicker cell walls. 


2. Microlejeunea laetevirens (Nees & Mont.) Evans 
(Pi. C) 
Lejeunea laetevirens Nees & Mont., Ramon de la Sagra, Hist. Fis. Pol. y. Natur. 
Cuba 9:281, 1845. 
Lejeunea lucens Tayl., Jour. Bot. 5:399, 1846. 
Lejeunea glaucophylla Gottsche, Ann. Sci. Nat. IV. 8:28, 1858. 
Lejeunea (Micro-Lejeunea) lucens Spruce, Hep. Amaz. et And. 288, 1884. 
Lejeunea (Eu-Lejeunea) lucens Steph., Hedwigia 29:84, 1890. 
Lejeunea (Eu-Lejeunea) laetevirens Steph.. Hedwigia 29:87, 1890. 
Microlejeunea lucens Evans, Mem. Torr. Bot. Club 8:157, 1902. 
(Distributed in Sull. Musci Alleg. no. 274 as Lejeunea cucullata). 


Mesophytic. Plants pale green, scattered or in clumps. Stems 2-5 mm 
long. Rhizoids few, short, often with branched tips, arising from base of 
underleaves. Leaves distant to imbricate; dorsal lobe ovate, widely spreading, 
apex obtuse to rounded, margin entire or subcrenulate from projecting cells; 
ventral lobe half as long as dorsal, strongly inflated, sometimes poorly devel- 
oped. Cells 17-27 , walls thin. Underleaves distant, ovate, narrowed toward 
base, not decurrent, bifid to about 1, divisions lanceolate, ending in a single 
cell or in a row of 2 cells, sinus obtuse. 

Dioicous. Male spike julaceous, at base of an elongated branch. Female 
inflorescence on short branches; bracts complicate, bifid, lobes nearly equal. 
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Perianth scarcely exserted, broadly pyriform, 5-keeled, the keels smooth, beak 
short. 

On trees or moist rocks. 

Counties: McDowell, Monongalia, Randolph. 

Va., Ky., Tenn., N.C., Fla., Ala., Miss., La.; Bahamas and Virgin Isles. 

Resembles M. Ruthii but is much lighter in color. See note under that 
species. 

3. Microlejeunea Ruthii Evans 


(Pl. XVIII, A) 
Microlejeunea Ruthiti Evans, Mem. Torr. Bot. Club 8:161, 1902. 


Mesophytic. Plants pale or dull green, scattered or loosely caespitose. 
Stems 2-4 mm long, simple or sparingly and irregularly branched, branches 
widely spreading. Rhizoids scant. Leaves distant to loosely imbricate, dorsal 
lobe obliquely spreading to suberect, ovate, rounded at apex, margin nearly 
entire; ventral lobe half the length of the dorsal, strongly inflated, ovoid, apex 
tipped with a single projecting cell which is sometimes outwardly curved. Cells 
small, 12-20 , walls thickened uniformly. Underleaves distant, bifid to about 
1/,, with broad, suberect, triangular, acute lobes ending in a single cell or a 
vertical row of two cells, margin entire or subcrenulate from the projecting 
cells; sinus obtuse. 

Dioicous. Male inflorescence on a main branch. Female inflorescence on 
a leading branch, bracts complicate, deeply and unequally bifid. Perianth 
unknown. 

“On bark of hemlock and Kalmia.” A. H. Graves. On sandstone rock. 

Counties: Greenbrier. 

N.C., Ky., Tenn. 

This species resembles M. laetevirens from which it may be distinguished 
by the less widely spreading leaf lobes, and smaller cells. It also resembles 
M. ulicina in which the lobes are more convex and tend to be more or less 
pointed, cell walls are thinner and the underleaves more deeply divided. 


40. Cololejeunea (Spruce) Schiffn. 
(Pl. XVIITD) 


Lejeunea subgen. Colo-Lejeunea Spruce, Hep. Amaz. et And. 291, 1884. 
Cololejeunea Schiffn., Engler & Prantl, Nat. Pflanz. I, 3:121, 1895. 


Plants very small, yellow-green. Stems very irregularly branched, delicate, 
thread-like. Rhizoids scarce. Leaves attached by a narrow base; dorsal lobe 
long pointed or rounded at apex, margin entire, crenulate or denticulate; 
ventral lobe 1/3 to almost as large as the dorsal, entire or toothed, ending in a 
short apex. Stylus present at the base of the ventral lobe, composed usually 
of a single series of cells, or leaf-like, or sometimes reduced to one cell. Cells 
thin-walled with a single papilla. Underleaves absent. Gemmae disc-shaped, 
many celled, on the underside of the dorsal lobe. 

Female inflorescence at the ends of the main branch or a lateral branch, 
with 1-2 short branches beneath, bearing the male inflorescences. Perianth 
weakly keeled; keels, or on the entire outer surface, coarsely papillose. 
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Name from Lejeunea, and from Gr. kolos, maimed, because the under- 
leaves are entirely lacking. 


1. Cololejeunea Biddlecomiae ( Aust.) Evans 
(Pl. XVIII, D) 
Lejeunea calcarea Sull., Musc. Alleg. 275, 1845 (not Libert). 
Lejeunea echinata Aust., Hep. Bor. Amer. 99, 1873 (not Taylor). 


Lejeunea Biddlecomiae Aust., Pearson, List of Canad. Hep. 5, 1890. 
Cololejeunea Biddlecomiae Evans, Mem. Torr. Bot. Club 8:1689, 1902. 


Xerophytic. Plants pale or bright green, scattered or caespitose. Stems 
irregularly pinnately branched. Rhizoids in tufts. Leaves distant to imbricate; 
dorsal lobe spreading, ovate, apex from rounded to acute, margin crenulate 
from projecting cells; ventral lobe inflated, ovoid to globose, keel with an 
obtuse, sometimes indistinct tooth beyond the middle, and another tooth of 2 
cells between this and end of keel; stylus conspicuous, composed of 5-10 cells 
in a single row, sometimes 2 cells ‘broad a part of its length. Cells of dorsal 
lobe 12-20 p, thin-walled, usually with minute trigones, papillose on the outer 
surface; cells of ventral lobe plane. Gemmae many celled, on the under or 
concave side of dorsal lobe. 

Monoicous or dioicous. Male spikes on leading branches, bracts similar 
to the leaves. Female inflorescence on a leading branch, bracts unequally bifid. 
Perianth partly exserted, obovoid to oblong, rounded to truncate with a short 
beak, sharply 5-keeled in upper part, surface roughened from projecting cells 
except near base. May-June. 

On rocks and on trees mixed with other hepatics, especially Radula; found 
best developed on trees in swamps. 

Counties: Braxton, Cabell, Lincoln, Monongalia, Preston, Ritchie. 


Nova Scotia, Ontario to Wisc. and Minn., southward to the Gulf of 
Mexico and westward to Okla. 


A tiny species, when dry hardly noticeable to the unaided eye. 


FOSSOMBRONIACEAE 


41. Fossombronia Raddi 
(Pl. XIX) 


Jungermannia Micheli, Nov. Pl. Gen. 7, 1729, pro parte. 
Jungermannia L., Sp. Pl, ed. 1, 1136, 1753. 

Fossombronia Raddi, Atti Soc. Ital. Mod. 18:18, 1818. 
Codonia Dum., Comm. Bot. 111, 1822, pro parte. 


Plant a creeping, simple or dichotomously branched stem, flattened above, 
attached to the substratum by long, numerous, mostly violet colored rhizoids, 
apex ascending. Leaves succubous, 2-ranked, obliquely inserted, posterior edge 
decurrent, quadrate, generally broader than long, with irregularly sinuate, 
usually lobed margins. Cells large, thin-walled, densely chlorophyllose. Gem- 
mae lacking. 

Antheridia orange-yellow, with rather long, transparent stalks, naked, or 
partly covered by bracts, on the dorsal surface of the stem near the leaf bases. 
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Archegonia dorsal, on the stem not far from the apex; after fertilization be- 
coming enclosed in a bell-shaped pseudoperianth. Pseudoperianth with a wide, 
lobed mouth and narrow base, usually open or deeply incised in front, some- 
times surrounded by subulate scales. Capsule globose, short stalked, dehiscing 
irregularly or imperfectly by 4 valves. Spores large, rounded, tetrahedral, the 
convex face variously armed. 

The spores form the most certain mean of identification of species. 

Named for Vittorio Fossombroni, an Italian minister of state. 


KEY TO THE SPECIES 
1. Spores with some lamellae parallel; elaters more than 8 times as long as broad 


2. 


2. Reticulaticns regular, margin crenulate; elaters bispiral................... 


2. Reticulations irregular; elaters few and inconspicuous, ringed or irregularly 


1. Fossombronia Wondraczeki (Corda) Dum. 
(Fl; ATA, ©) 
Jungermannia Wondraczeki Corda, Sturm, Deutschl. Fl. II. fase. 19-20. 30, 1830. 
Codonia Wondraczeki Dum., Syll. Jung. 29, 1831. 
Fossombronia W ondraczeki Dum., Rec. d’obs. Jung. 11, 1835. 
Fossombronia cristata Lindb., Not. Sallsk. Faun. et Fl. Fenn. 13, 1874. 


Fossombronia pusilla of many authors. 


Mesophytic. Small, pale green plants, branched tuft-like at the ends, 
slightly odorous. Stem to 10 mm long. Lower leaves distant or approximate, 
recurved, emarginate or slightly bilobed, the upper leaves crowded, sinuate- 
crispate, entire or variously lobed. 

Monoicous. Pseudoperianth campanulate, sinuate-lobed, the lobes fre- 
quently acute. Spores 36-46 y, reddish-brown, with many sinuous nearly 
parallel lamellae, some anastomosing, the lamellae appearing on the margin as 
28-36 short blunt spines. [laters conspicuous, 80-136 « long and 9-13 yu 
broad, with 2-3, chiefly 2, yellowish-brown spirals. September-November. 

On bare moist soil in cultivated fields, along footpaths, along sides of 
ditches, on partially denuded banks of streams or roadsides; commonly asso- 
ciated with Anthoceros. 

Counties: Marion, Monongalia, Nicholas, Ritchie. 

New Brunswick, New England, westward to Ind. and south to Tenn., 
Miss., Tex. 


Apparently this is our most common species. 


2. Fossombronia foveolata Lindb. 


(Pl. XIX, B) 


Codonia Dumortieri Hib. & Genth., Deutsch. Leb. Exsic. no. 80, 1837. 
Fossombronia foveolata Lindb., Not. Soc. F. et Fl. Fenn. 382, 1873. 
Fossombronia Dumortieri Lindb., Not. Soc. F. et Fl. Fenn. 417, 1874. 


Hygrophytic. Plants in extended, dense, pale green patches, strongly 
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odorous. Stems to 7 mm long. Rhizoids copious, purple. Leaves obliquely 
rotund-quadrate, sinuate lobed, smaller toward each end of the stem. 

Monoicous. Pseudoperianth turbinate, the mouth sinuate-lobulate, occa- 
sionally with one or mote teeth. Spores 35-50 y, brownish-yellow, regularly 
reticulate, the lamellae low, 6-7 areolae across face, the areolae 5-6 angled; 
margin of spore appearing crenulate-dentate, with 16-20 teeth. Elaters rather 
short and broad, more or less curved and contorted, usually 30-68 « long and 
about 12 « wide; spirals 2-4, usually 2, pale yellowish-brown. July-November. 

On damp sandy ground near lake margins, or on moist banks along 
streams. 

Counties: Monongalia. 

Eastern Canada, New England, southward and westward in N.C., Tenn., 
Ind., Mich., Wisc., Wash., and B.C. 


Miller says that in Germany this plant seems to be an annual and the 
spores may endur submergence even till late in June. After the retreat of 
the water, the plants develop. 


3. Fossombronia cristula Aust. 


(Pl. XIX, A) 
Fossombronia cristula Aust., Proc. Acad. Phila. for 1869 :228, 1870. 


Mesophytic. Plants minute, whitish to pale green, forming dense mats. 
Stems 2-4 mm long, creeping; branching profuse, forked, fastigiate. Rhizoids 
long, violet-red. Leaves quadrate to slightly obovate, strongly crisped, margins 
subentire; in two dorsal rows, obliquely inserted, closely imbricate. 

Monoicous. Capsule globular, or nearly so, on a short pedicel, immersed. 
Spores 34-43 1, more or less tuberculate, 6-7 areolae across the face, reticulum 
sometimes irregular or incomplete. laters scant, delicate, short, 1-celled, 
exceedingly inconspicuous, variable, sometimes with rings or with 1-2 rudimen- 
tary or imperfect spirals, pale colored; 28-55 « long and 6-18 « wide. Sep- 
tember-October. 

“On moist sand in unfrequented paths, on moist sandy or clayey soil, on 
vertical sides of holes left in mud by feet of cattle.” Hill. 

Counties: Barbour, Monongalia. 

Mass., Conn., N.Y., N.J., Ohio, Ind., so. Mich., Tenn., Tex., Cal. 

This plant is much smaller than our other species. The inconspicuous 
elaters with their imperfect spirals should serve as a recognition character. 


PELLIACEAE 
42. Pellia [Micheli] Raddi 
(PI. XX) 
Marsilia Mich., Nov. Pl. Gen. 5, 1729. 
Jungermannia L., Fl. Suec. ed. 1, 339, 1745. 
Pellia Raddi, Mem. Soc. Ital. Mod. 18:49, 1820. 
Thallus fleshy or thin, soft and flaccid, flat, sometimes in rosettes, irregu- 
larly dichotomously branched, with broad indistinct midrib which gradually 
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passes into the undulate to sinuate-lobed margin. Rhizoids numerous, usually 
brown, on the midrib. Ventral scales absent. Gemmae none. Vegetative 
propagation by sprouts from the tip of the thallus or from the ventral side. 


Antheridia distributed irregularly on the upper side of the thallus, oval, 
short stalked, immersed usually singly. Archegonia in groups of 4-12 in a 
cavity near the apex on the upper side of thallus, covered by an involucre open- 
ing in front or forming a cylindrical sheath. Capsule spherical, very long 
stalked, pale brown. Elater-bearers 20-100, attached to the base of the cap- 
sule. Elaters 2-3 spiral. Spores large, oval, multicellular, to 20 times as broad 
as elaters. 

Pellia species contain fungal hyphae in the rhizoids and in the cells of the 
midrib, which cause the characteristic dark color of the rib, distinguishable from 
the outside. The form of the involucte is characteristic for the different species. 


Named for Sig. A. L. Pelli, an Italian botanist and friend of Raddi. 


KEY To THE SPECIES 


1. Involucre in the form of a flap near the apex of the thallus: thallus section with 


thickened bands; monoicous ......... 1. P. epiphylla.............. p. 93 
1. Involucre cylindrical; thallus section with or without thickened bands; dioicous.... 2. 
2. Involucre a short tube (1-2 mm long); calyptra exserted; in section with 

2. Involucre long tubular (4-5 mm long); calyptra included; in section without 


1. Pellia epiphylla (L.) Corda 
(Pl.. XX. B) 


Jungermannia epiphylla L., Sp. Pl. 1135, 1753. 
Pellia epiphylla Corda, Opiz, Beitr. 654, 1829. 
Marsilia epiphylla Lindb., Musc. Scand. 10, 1879. 


Mesophytic. Thallus in flat compact mats, dark green with sometimes a 
reddish or purplish tinge, 1-7 cm long, 10-15 mm wide, with margin slightly 
sinuate to irregularly lobed and with a notched apex. Midrib convex ventrally, 
14-16 cells thick in cross section. Cells of the thallus with numerous small oil 
bodies; along the middle of the thallus, in section, with broad vertical or inter- 
lacing colorless or brownish thickened bands. 


Monoicous. Antheridia directly behind the archegonia appearing to the 
naked eye as small reddish elevations. Involucre a scale-like flap on the pos- 
terior side of the archegonial cavity. Calyptra subcylindrical, much exserted, 
reddish, roughened with 2-celled scattered hairs. Capsule brown or green, on 
a hyaline seta to 5 cm long, dehiscing by 4 valves. Elater-bearers 20-30, 
remaining attached to the center of the open capsule, appearing as a tuft of 
brown hairs. Elaters thin, contorted, 8 » broad, 500 p long, with 2-3 yellow 
spitals. Spores greenish, thickly papillate, 80-100 », 4 or 5 cells in length 
and 2 or 3 in greatest width. March-May. Lanfear states that fruits are 
found most abundantly in Pennsylvania during the first two weeks in April. 


On shady moist soil and on damp rocks in various habitats. 
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Counties: Clay, Hampshire, Hancock, Logan, Marion, Marshall, Mercer, 
Monongalia, Morgan, Pocahontas, Preston, Randolph, Tucker, Upshur, 
Wayne, Wetzel, Wyoming. 

Labrador to Alaska and B.C.; southward to Ga., Tenn., Ala., and west- 
ward to Wisc., Wash., Mont., and Wyo. 


According to Macvicar, this is the only species of the genus which is found 
on moist loamy banks. If the incomplete involucre is present the species is 
easily recognized; also if both sex organs are present. However, the develop- 
ment of antheridia precedes that of archegonia, so that a plant observed in this 
state might easily be mistaken for a dioicous species. The thickened bands in 
the midrib, seen in either vertical or transverse sections, will separate sterile 
plants of this species and of P. Neesiana from P. Fabroniana. 


2. Pellia Neesiana (Gottsche) Limpr. 
(Pl. XX, D) 
Pellia epiphylla forma Neesiana Gottsche, Hedwigia 69, 1867. 


Pellia Neesiana Limpr., Krypt. Fl. Schles. 329, 1876. 
Marsilia Neesiti Lindb., Musc. Scand. 10, 1879. 


Hygrophytic. Thallus green, frequently tinged with red, thin, narrow, of 
rather uniform width, strongly undulate but sparingly lobed, simple or dichot- 
omous, 7-15 mm long, 3-7 mm wide, margin translucent, sometimes tinted red. 
Midrib 10-12 cells thick, in section, the cells showing vertical and interlacing 
thickenings. 

Dioicous. Male and female plants generally growing together. Male 
plants with relatively very large and very numerous cone-shaped proliferations 
along the middle of the thallus. Archegonial involucre a short tube, 1-2 mm 
high, margin lacerate. Calyptra exserted 1-3 mm, cylindrical with expanded 
apex, roughened with 2-celled scattered hairs. Capsule, spores and elaters as 
in P. epiphylla. April-June. 

On wet grassy soil along streams. Meylan reports having found it on 
decaying trunks of trees. 


Counties: Hardy, Pocahontas, Tucker. 


Alaska; Quebec, Nova Scotia, New England southward to N.C. and west- 
ward in N.Y., Pa., Mich., Wisc., Ky., Mont., Idaho, Cal.; B.C. 


Distinguished from P. epiphylla by the involucte forming a short complete 
cylinder or ring with mouth erect. In fruit, the calyptra is exserted beyond the 
involucre, which character separates it from P. Fabroniana where the calyptra 
is included. Thickenings of cells in midrib also help separate it from P. 
Fabroniana when sterile. 


3. Pellia Fabroniana Raddi 
XX, C) 


Jungermannia endiviaefolia Dicks., Pl. Crypt. Brit. fasc. 4, 19, 1801. 
Pellia epiphylla var. longifolia Hook., Brit. Jung. 47, 1813. 

Pellia Fabroniana Raddi, Mem. Soc. Ital. Mod. 18:49, 1818. 
Pellia endiviaefolia Dum., Rec. d’obs. Jung. 27, 1835. 


Ju 
Pe 
M 
ra 
cri 
wi 
cil 
lot 
co 
is 
ge 
W 
mi 
wi 
of 
sp 
Bl. 
Bl. 
si 
un 
of 
cle 
col 
th: 
by 


IS 


THE LiIVERWORTS OF WES1 VIRGINIA 95 


Jungermannia calycina Tayl., Mackay, Fl. Hibern. 55, 1836. 
Pellia calycina Nees, Eur. Leb. 3:386, 1838. 
Marsilia endiviaefolia Lindb., Musc. Scand. 10, 1879. 


Hygrophytic. Thallus in flat mats or in rosettes, mostly bright green, 
rarely tinged with reddish-brown, delicate, 1-2.3 cm long, 4-8 mm wide, dichot- 
omous; channeled in the center above the conspicuous midrib. Margins often 
ctispate, wavy, ascending. Midrib 14-16 cells thick; in section, the cells with- 
out thickened bands. Detached pieces of the thallus forming new plants. 

Dioicous. Antheridial plants linear, apex divided into 4 finger-like lobes. 
The thallus in both sexes very frequently repeatedly furcate in autumn and 
winter. Archegonial involucre cylindrical, 4-5 mm long, its margin lobed and 
ciliate. Calyptra included, without hairs. Capsule olive green, borne on a 
long seta. Elater-bearers about 100, bispiral. Elaters vermiform, only slightly 
contorted, 10-12 1 broad, 150-200 « long, 3-4 spiral. Spores elliptical, green- 
ish, finely papillose, 56-77 .. In spring, from February to June. 

On soil, especially calcareous, in wet places; around springs and about the 
base of wet rocks. Werdoorn (Man. of Bry. 370) states that P. epiphylla is 
generally found on acid, and P. Fabroniana on basic, soils. 

Counties: Monongalia, Pocahontas, Preston, Wayne. 

Labrador, southeastern Canada, New England south to N.C., Ohio, Mich., 
Wisc., Wyo., Mont., n. Cal., Wash., B.C., Alaska. 

If plants are sterile, they may be recognized by the absence of bands in the 
midrib or by the conspicuously furcate apices of the thallus in autumn and 
winter; if in fruit, by the fluffy mass of elater-bearers remaining at the bottom 
of the capsule which are nearly 5 mm long, 2-3 times as long as the other two 
species. Clark and Frye state that P. Fabroniana collapses when taken out of 
water, while the other species do not. 


BLASIACEAE 
43. Blasia [Micheli] L. 
(Pl. XIX) 
Blasia Mich., Nov. Pl. Gen. 14, 1729. 


Blasia L., Sp. Pl. 1138, 1753. 
Jungermannia Hook., Brit. Jung. 82-84, 1816, pro parte. 


Thallus broadly ribbon-shaped, dichotomous, the margin irregularly lobed, 
sinuses deep and broad. Midrib broad and flat, passing gradually into the 
unistratose margin. On the underside, on either side of the midrib is a row 
of underleaves, and at the base of lobes are spherical hollow organs (leaf auti- 
cles). Gemmae of two kinds: one being formed in long-necked flask-shaped 
containers near the apex on the dorsal side, and the other originating free on 
the dorsal side as star-shaped scales; both kinds multicellular. 

Sex organs on the dorsal surface of thallus. Antheridia sunken in the 
thallus. Archegonia at first naked but after fertilization becoming sutrounded 
by tissue which serves as an involucre. Inner involucre lacking. 

Named for P. D. Blasius, an Italian botanist, and a companion of Micheli. 
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1. Blasia pusilla L. 
(Pl. XIX, D) 
Blasia pusilla L., Sp. Pl. 1139, 1753. 


Jungermannia Blasia Hook., Brit. Jung. 82-84, 1816. 
Blasia Hookeri Corda, Sturm Fl. Germ. 2:49, 1830. 


Mesophytic. Thallus thin, dark green or yellow-green, 1.5-2.5 cm long 
and 3-5 mm broad; flat on ground when plants are scattered, when crowded 
somewhat ascending and forming rosettes. Midrib conspicuous, about 10 cells 
thick. Cells of the thallus with abundant chloroplasts but no oil bodies. Rhi- 
zoids numerous from the midrib, white. Leaf auricles appear dorsally as dark 
spots usually two at the base of each node; occupied by Nostoc colonies. 

Dioicous. Male plants smaller than female. Antheridia short stalked, 
ellipsoidal, embedded singly in the thallus near the midrib. Archegonia 
numerous on dorsal surface of midrib toward the apex. Capsule reddish-brown, 
oval, forming 4 spatulate valves at maturity; seta 2-3 cm long, transparent. 
Spores greenish-yellow, rough, 35-45 y, l-celled. Elaters with 2-4 broad citron- 
yellow spirals. February-May. 

On moist gravelly, clayey or loamy soil, especially about roadsides, drains, 
and wet banks or bluffs along streams. 

Counties: Hancock, Marions Wirt. 

Alaska; Greenland; eastern and southern Canada; New England southward 
to N.C. and westward to Idaho, N.Mex., Cal., Ore., Wash., B.C., Alaska. 

Macvicar states that in addition to the black spots on the thallus which 
serve as identification characters, there is frequently a white line along the 
midrib and its branches caused by a deposit of calcium oxalate. 


PALLAVICINIACEAE 
44. Pallavicinia S. F. Gray 
(Pl. XX) 

Jungermannia Hook., Brit. Jung. 1816, pro parte. 
Pallavicinius S. F. Gray, Nat. Arr. Brit. Pl. 1:775, 1821. 
Dilaena Dum., Comm. Bot. 114, 1822, pro parte. 
Diplomitrion Corda, Opiz, Beitr. 1:653, 1829, pro parte. 
Gymnomitrion Hiib., Hep. Germ. 45, 1834. 
Blyttia Endl., Gen. Pl. 1339, 1840, pro parte. 
Steetzia Lehm., Pl. Preiss. 2:129, 1846, pro parte. 


Thallus prostrate and elongated, delicate, simple, seldom furcate, some- 
times with ventral innovations; always with a distinct midrib and a unistratose 
lamina. Midrib with a narrow central strand of very narrow elongated thick- 
ened cells. 

Male thallus furrowed, antheridia solitary, globose, usually one row on 
each side of the midrib, covered by variously dentate scales arching toward the 
apex of the thallus. Archegonia in groups on the dorsal surface, surrounded 
by laciniate outgrowths forming an involucre; after fertilization, a tubular inner 
sheath develops forming the pseudoperianth. Capsule oblong-cylindrical, de- 
hiscing incompletely by 2-4 valves, the valves usually cohering at the apex. 

Named for L. Pallavicini, Archbishop of Genoa. 
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1. Pallavicinia Lyellii (Hook.) S. F. Gray 
(Pl. XX, A) 
Jungermannia Lyellii Hook., Brit. Fl. 5:127, 1816. 
Pallavicinius Lyellit S. F. Gray, Nat. Arr. Brit. Pl. 1:777, 1821. 
Dilaena Lyellii Dum., Comm. Bot. 114, 1822. 
Diplomitrium Lyellii Corda, Opiz, Beitr. 1:654, 1829. 
Diplolaena Lyellii Dum., Syll. Jung. 82, 1831. 
Gymnomitrium Lyellii Hib., Hep. Germ. 45, 1834. 
Steetzia Lyellii Lehm., Pl. Preiss. 2:129, 1841. 
Blyttia Lyellii G. L. N., Syn. Hep. 475, 1846. 


Hygrophytic. Thallus 2-4 cm long and 4-5 mm wide, light green, simple, 
tender, margins usually undulate. Midrib flat above, almost semicircular 
below, 12-14 cells thick in the middle, abruptly passing into the lamina, with a 
central strand of narrow lignified cells. Rhizoids pale brownish, from the mid- 
rib. Cells very delicate and thin-walled with the exception of the central 
strand, which can be isolated from the other cells by pressure. 

Dioicous. Male plants smaller than female. Female inflorescence from 
about the middle of the thallus, involucre short, shortly and unequally 
laciniate. Pseudoperianth 5-7 mm long, cylindrical, mouth ciliate. Calyptra as 
long as, or slightly longer than, the pseudoperianth. Capsule cylindrical, 
reddish-brown, 4 mm long. Spores 20-24 pn, reddish-brown, finely reticulate. 
Elaters slender, 300-350 long, 10-12 yu thick, not attenuate, with 2-3 thin, 
loosely wound, brown spirals. April-June. 

In Sphagnum bogs among fibrous roots and mixed with other mosses; in 
swampy places on decaying wood, and on moist rocks and soil. 

Counties: Lincoln, Monongalia, Pocahontas, Preston, Wyoming. 

Newfoundland, Nova Scotia, New England to Fla. and westward to Tex. 
and Okla. 

Distinguished from Pellia, with which it is likely to be confused, by the 
longer and more slender thalli, by the paler green color, more tender and wavy 
appearance, and by the tufts of laciniate bracts on the dorsal surface; also by 
the central strand of very small cells to be seen in section. 


METZGERIACEAE 
45. Metzgeria Raddi 
(Pl. XXI) 
Jungermannia L., Sp. Pl. 1136, 1753, pro parte. 


Metzgeria Raddi, Atti Soc. Ital. Mod. 18:34, 1818. 
Echinomitrium Corda, Sturm Deutschl. Fl. 2:77, 1832. 


Thallus with linear-lanceolate lobes, usually dichotomous, sometimes mono- 
podial, frequently with ventral branches arising along midrib. Midrib slender, 
rounded, its cells elongated, and sharply defined from the lamina which is one 
cell thick, ventral surface of midrib and margin of lamina hairy; sometimes one 
or both surfaces of lamina hairy throughout. Gemmae discoid to linear. Fur- 
ther vegetative propagation through marginal, dorsal and ventral shoots 
(adventive branches) or propagules, easily falling off. 

Sex organs on greatly reduced ventral branches. Male branch inrolled, 
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subglobose, mostly without hairs and with a distinct midrib. Antheridia few, 
globose, on a 1-celled stalk arising on either side of the midrib. Female branch 
without midrib, forming a hollow inversely pear-shaped involucte, covered 
with numerous spreading hairs. Pseudoperianth lacking. Capsule oblong-oval, 
4-valved, on a short seta; valves rigid. [laters long, unispiral, persistent in 
tufts at apex of valves. Spores finely warty. 

Named for Sig. Giovanni Metzger, an Italian botanist, and a friend of 


Raddi. 


KEY TO THE SPECIES 


. Marginal hairs of thallus much curved, in pairs, divergent 


. Marginal hairs straight, or nearly so Pee 
. Gemmae multicellular; dioicous a 
. Gemmae none, or if present, 1-celled; monoicous........... 1. M. conjugata............ p. 98 
. Gemmae marginal; linear adventive branches arising ventrally on the midrib; 

. Gemmae borne on the dorsal surface of the thallus; hairs stubbed.................. 


1. Metzgeria conjugata Lindb. 
(Pl. XXI, A) 


Jungermannia furcata var. elongata Hook., Brit. Jung. 55-56, 1813. 
Metzgeria conjugata Lindb., Hep. in Hibern. lect. 495, 1875. 


Meizgeria furcata of older authors, pro parte. 


Mesophytic. Thallus light green or yellowish, somewhat translucent, 1-2 
cm long and about 1 mm wide, regularly dichotomously branched. Midrib 2 
cells wide dorsally, usually 4 cells wide ventrally, 5-7 cells thick, bristly hairy 
beneath. Lamina convex, naked, or rarely with a few scattered hairs; marginal 
hairs straight, singly or in pairs. Cells of lamina 34-56 « with slightly thick- 
ened angles. Gemmae otbicular, 1-celled, rare (not observed). 

Monoicous. Male and female branches near each other, male without hairs 
or a few on the underside, female with numerous bristle-like hairs. Spores 
18-21 1, brownish-yellow. Elaters with a wide, dark brownish spiral. May- 
September. 

Frequent on moist shady rocks or among mosses, more seldom on the back 
of trees. Reported as occurring at higher altitudes than M. furcata. 

Counties: Fayette, Kanawha, Marion, McDowell, Monongalia, Nicholas, 
Pocahontas, Preston, Randolph, Ritchie. 

Eastern Canada to Alaska and southward to N.C., Tenn., Ky., Ohio, 
n. Mich., Wisc., N.Mex., Wash. 

Male and female inflorescences are usually present in this species. If they 
are absent, it may easily be confused with M. furcata. It is described by 
Miller as being more robust than M. furcata, but the writer’s specimens are 
about the same size as that species. The habitat may serve as a clue to its 
identity. Superficially it may resemble Riccia fluitans as to size and mannet 
of branching. There is some uncertainty as to whether M. conjugata ever 
produces gemmae. 
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2. Metzgeria furcata (L.) Dum. 
©) 
Jungermannia furcata L., Sp. Pl. 1136, 1753. 
Metzgeria glabra Raddi, Jungerm. Etr. ed. Bonn 21, 1820. 
Echinomitrion furcatum Corda, Sturm Deutschl. Fl. 2:78, 1832. 
Metzgeria furcata Dum., Rec. d’obs. Jung. 26, 1835. 
Metzgeria furcata Lindb., Hep. in Hibern. lect. 496, 1875. 


Mesophytic and xerophytic. Plants in yellow-green patches, somewhat 
shiny. Thallus .5-2 cm long and .3-1 mm wide, irregularly dichotomously 
branched; branches short, flat or slightly convex, naked above. Midrib 2 cells 
wide dorsally and slightly arched, usually 4 cells wide ventrally and more 
highly arched with scattered straight hairs, often palmately branched at tips. 
Lamina sparsely haired or almost naked; marginal hairs few and single, straight 
ot flexuose, slightly displaced to the ventral surface. Cells of lamina 30-42 yp, 
walls thin with slightly thickened. angles. Gemmae marginal, multicellular, 
ovate to lingulate. Irregular linear-shaped adventive branches arise on the 
midrib, ventrally. 

Dioicous. Male branch naked, female branch pyriform with numerous 
bristly hairs. Spores 21-28 , finely punctate, yellow to reddish-brown. Elaters 
5-7 « broad; spiral reddish-brown. July-August. 

Mostly on bark of living trees, but also on rocks or on humus. 

Counties: Barbour, Fayette, Greenbrier, Hardy, Monongalia, Pocahontas, 
Preston, Webster. 

Quebec, New England southward to N.C. and n. Ala., and eastern Ky. 
and Tenn.; westward to n. Mich. 

M. furcata is very closely related to M. conjugata. In the former, the 
thallus is plane, the marginal hairs usually occur singly, the ventral surface of 
lamina is hairy, the cells are smaller and the habitat is drier, while in M. con- 
jugata the thallus is convex, marginal hairs occur frequently in pairs, ventral 
surface of lamina naked, and the cells noticeably larger than in M. furcata. 
The presence of the marginal gemmae or the linear adventive branches on the 
midrib aid in determining the species. 


3. Metzgeria crassipilis (Lindb.) Evans 
(PI. XXI, B) 


Metzgeria furcata subsp. crassipilis Lindb. Acta Soc. Faun. et Fl. Fenn. 1:42, 1877. 
Metzgeria crassipilis Evans, Rhodora 11:188, 1909. 


Mesophytic. Plants in light green dense patches. Thallus .5-2 cm long 
and sometimes to slightly over 1 mm wide, irregularly dichotomous, branches 
short, more or less convex. Midrib 2 cells wide dorsally, and 2-4 ventrally, 
with scattered hairs. Lamina naked or with scattered hairs on the ventral sur- 
face especially in younger portions. Margins with rather short, stout, some- 
times rough, straight hairs, occurring singly and not displaced ventrally; hairs 
thick-walled, much thickened at tips. Cells of lamina 26-47 ». Gemmae 
ptoduced in abundance on the dorsal surface of the thallus, circular disc- 
shaped, 1-cell thick, arising from the cells of the lamina; surface smooth, with 
a few straight marginal hairs. 
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Dioicous. Male plants naked. Female plants with hairs on the margin, 
and scattered hairs on the lamina. (According to Evans, calyptra and sporo- 
phyte unknown.) Sterile, no record of fruit. 

On rocks. 

Counties: Mineral, Nicholas, Pocahontas, Preston, Summers. 

Nova Scotia, New England southward to N.C., e. Tenn. and e. Ky. in the 


mountains. 
This species may be recognized by the dorsal position of the gemmae. 


4. Metzgeria hamata Lindb. 
(Pl. XXI, D) 
Metzgeria linearis Lindb., Hep. in Hibern. lect. 494, 1875 (not M. linearis (Sw.) 


Aust.). 
Metzgeria hamata Lindb., Monogr. Metzgeria 25, 1877. 


Mesophytic. Plants pale green or yellow-green when growing in moist 
places, a brighter green when growing on drier ground. Thallus 2-6 cm long 
and 1.5-1.8 mm (completely outspread 3 mm) broad, irregularly dichotomous- 
ly branched, strongly convex above. Midrib almost equally arched on both 
surfaces, each 2 cells in width; hairs on the ventral side in two rows, long and 
incurved or hamate. Lamina naked, greatly decurved, the margins with long 
divaricate and hamate hairs in pairs. When dry the wings are so greatly de- 
curved as to almost form a tube. Cells of lamina 42-63 y, walls thin, regular- 
ly 6-sided. Gemmae absent. 

Dioicous. Female branch concave, without midrib, bearing 2 rows of 
atchegonia, with straight spreading stiff hairs on margin. (No reference to 
fruiting of this plant available). 

Mostly on wet rocks in well sheltered places or growing among mosses; 
sometimes in drier situations. 

Counties: Pocahontas. 

Alaska, N.C., Tenn., Mexico. 

This species is easily recognizable by the long curved divergent marginal 
hairs in pairs. 

RICCARDIACEAE 
46. Riccardia S. F. Gray 
(PI. XXII) 
Jungermannia L., Sp. Pl. 1136, 1753. 
Riccardia S. F. Gray, Nat. Arr. Brit. Pl. 1:683, 1821 (as Riccardius). 
Aneura Dum., Comm. Bot. 115, 1822. 
Riccardia Carruth., Seem. Jour. Bot. 3:302, 1865. 

Thallus fleshy, pinnately, palmately or subdichotomously branched, rarely 
almost simple; branching lateral, never ventral; thallus thickest in the middle, 
gradually becoming thinner toward the margin, without an evident midrib. In 
section, inner cells elongated and larger than the outer cells. Rhizoids few. 
Gemmae oval, usually 2-celled, endogenous, in outermost cells of upper side 
of thallus or at the apex. 

Sex organs on short modified lateral branches. Antheridia spherical, im- 
mersed singly in cavities, commonly arranged in 2 parallel rows on the upper 
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side of a small, rounded, or more often, oblong or linear lateral branch. 
Archegonial branch laciniate, enclosing 2-8 biseriate archegonia. Pseudo- 
perianth absent. Calyptra formed by thallus, pyriform or tubular, large, fleshy, 
always with papillae at the apex. Involucte inconspicuous. Capsule longly 
pedicellate, oblong-cylindrical, 4-valved, of 2 layers of cells. Elaters unispiral, 
the band broad, reddish-brown. Elater-bearers persistent as erect tufts on the 
apex of the valves. Spores small. 

Named for Conte Francesco Ricciardi, Duke of Camaldoli. He died at 
Naples, 1842. 


KEY To THE SPECIES 


. Thallus broad, 3-10 mm, sparingly branched, greasy lustrous........... a 
. Thallus narrow, to 2 mm, much branched, not greasy lustrous : Zz. 
. Thallus pinnate or bipinnate 
. Thallus palmate or irregularly branched 
. Distinct unistratose margin 2-3 cells wide; regularly 2-3 p'nnate 
. Indistinct unistratose margin one cell wide; irregularly 1- . a 
R. sinuata............... p. 102 
. Thallus with branching irregular, often like a stag “* n. mostly b-oadened 
. Thallus palmate with linear branches narrowed toward the tip 


5. R. palmata............ p. 104 


1. Riccardia pinguis (L.) S. F. Gray 


(Pl. XXII, D) 


Jungermannia pinguis L., Sp. Pl. ed. 1, 1136, 1753. 

Riccardius pinguis S. F. Gray, Nat. Arr. Brit. Pl. 1:684, 1821. 
Aneura pinguis Dum., Comm. Bot. 115, 1822. 

Riccardia pinguis Lindb., Hep. in Hibern. lect. 514, 1874. 
Riccardia fuscovirens Lindb., Musc. Scand. 5, 1879. 

Hygrophytic. Thallus broad, opaque, fleshy and brittle, dull green, with 
a somewhat greasy lustre, simple or with a few irregular branches, never pin- 
nate, rounded at the apex; 1.5-2 cm long and 3-5 mm wide; thallus convex 
beneath with colorless or yellow rhizoids, the margins ascending, crisped, wavy 
or occasionally flat. Cross section 10-12 cells thick in the middle, biconvex or 
only swollen below, gradually passing into the thinner but obtuse 1-3 stratose 
margin. Midrib definite. 

Dioicous. Male plants slender, often only 7-8 cells thick; antheridial 
branches suborbicular or oblong, sometimes geminate, with 3-4 pairs of anther- 
idia, the margin crenulate or dentate. Archegonial branch from the base of a 
sinus, covered by the margin of the thallus, shortly laciniate at the apex. 
Calyptra to 1 cm long, cylindrical, nearly smooth or tuberculate. Capsule on 
stalk 2-5 cm long, oblong, brownish. Spores 20-25 1, finely papillose. Elaters 
contorted, thin, long, yellow. April-August, common in May and June. 
(Ours sterile.) 

In swamps, ditches and among wet rocks. Lanfear reports it as being 
submerged in water in Sphagnum bogs or growing over the surface of other 
vegetation in very wet places. Miiller states that no great emphasis should be 
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placed on the substratum, for one finds it on limestone and on sandstone, like- 
wise on soil and on wood. 

Counties: Fayette, Pocahontas, Preston. 

Greenland; southern Canada to Alaska, and southward throughout the 
U.S.; Mexico. 

This species is apt to be confused with forms of Pellia. In Pellia, the apex 
of the lobes is distinctly emarginate, and near the base of this sinus there is a 
small green swelling on the underside. In R. pinguis, the apex is rounded and 
the small swelling is never seen. The thick greasy thallus with its few branches 
and crisped ascending margins should distinguish this species. According to 
Miller, the distinction is easily made by starch grains. In Pellia, spherical or 
oval starch grains are present ranging in size from 5-12 p, while in Riccardia 
they are lacking. 


2. Riccardia multifida (L.) S. F. Gray 
(Pl. XXII, B) 
Jungermannia mulltifida L., Sp. Pl. ed. 2, 1602, 1762. 
Riccardia multifida S. F. Gray, Nat. Arr. Brit. Pl. 1:€84, 1821. 
Aneura multifida Dum., Comm. Bot. 115, 1822. 


Riccardia multifida Lindb., Hep. in Hibern. lect. 511, 1874. 
Aneura ambrosioides Pears., Hep. Brit. Isles 453, 1902. 


Mesophytic. Thallus dark green to brownish-green, 1-3 cm long, regularly 
2-3 pinnate, branches crowded, linear, of equal width throughout the plant, 
usually narrowed toward the tips, about .5 mm broad; the margins more or less 
ctenulate, transparent, the middle third darker, giving a winged appearance. 
Cross section biconvex, 6-7 cells thick, the inner cells much larger than the 
outer, the unistratose margin 2-3 cells in width. Gemmae oval-oblong, 2- 
celled, at the ends of branches. 

Monoicous. Antheridial branch linear or oblong, distant from archegonial 
branch or at its base, margin crenulate; antheridia 5-6 pairs. Archegonial 
branch short, its margin copiously laciniate. Calyptra 3-6 mm long, roughly 
papillose. Capsule cylindrical, dark brown, on a seta 2 cm long. Spores 13- 
16 yp, pale yellowish-brown, nearly smooth, translucent. Elaters as wide as 
the spores, attenuated, to .5 mm long, with broad, reddish-brown spiral. Appril- 
July (Ours sterile). 

On moist shady banks on non-calcareous soil and on wet rocks. Some- 
times growing with Pellia and Calypogeia. 

Counties: Grant, Monongalia, Pocahontas, Preston. 

Greenland; Newfoundland; Alaska; eastern Canada southward to Fla., and 
westward to the Mississippi River; also in the Pacific States. 

May be recognized by noting the delicate, linear branches, regularly 2-3 
pinnate, with the broad transparent margins. 


3. Riccardia sinuata (Dicks.) Trevis. 
(Pl. XXII, E) 
Jungermannia sinuata Dicks., Pl. Crypt. Brit. fase. 2, 16, 1790. 


Jungermannia multifida var. sinuata Hook., Brit. Jung. 45, 1813. 
Aneura sinuata Dum., Comm. Bot. 115, 1822. 
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Gymnomitrium sinuatum Hib., Hep. Germ. 39, 1834. 

Aneura pinnatifida Nees, Eur. Leb. 3:422, 1838, pro parte. 

Riccardia latifrons var. sinuata Lindb., Hep. in Hibern. lect. 513, 1874. 
Riccardia sinuata Trevis., Schema nuov. class. Epat. 431, 1877. 
Riccardia major Lindb., Musc. Scand. 5, 1879. 


Hydrophytic. Thallus pale green, frequently submerged, 1-4 cm long and 
1-2 mm broad, irregularly 1-3 pinnate with branches varying greatly in width 
and length, frequently narrowed to the base, apex broad and obtuse, margins 
more or less sinuate, not transparent. Cross section of main thallus nearly flat 
on both sides, 6-9 cells thick in middle, the margin commonly 1-3 celled, the 
inner cells larger than outer. Oil bodies ordinarily present, dark brown, 
oblong-oval, composed of numerous oil droplets. Gemmae spherical to oval, 
2-celled, at the apex of the branches. 

Monoicous. Antheridial branch short, oval, on upper part of the plant; 
margin crenulate, with 3-4 pairs of antheridia. Female sex organs on upper 
part of thallus surrounded ,by hair-like cells. Calyptra pear-shaped, 2-3 mm 
long, papillose. Capsule yellowish-brown. Spores brown, almost smooth, 12- 
14. Elaters brown, 14 ». April-May (Ours sterile). 

In springs, ditches and on dripping rocks, always in very wet places; fre- 
quently found on stones, wood, etc. in the bed of small streams. 

Counties: Monongalia, Preston. 

Eastern Canada, New England southward to N.C.; also in the Pacific 
States. 

Distinguished from R. multifida by the irregular branching and branches 
with broad tips; from R. latifrons by its larger size and lack of transparency. 


4. Riccardia latifrons Lindb. 
(Pl. XXII, A) 
Aneura palmata var. major Nees, Eur. Leb. 3:459, 1838. 


Aneura latifrons Lindb., Bot. Notis. 62, 1873. 
Riccardia latifrons Lindb., Hep. in Hibern. lect. 513, 1874. 


Mesophytic. Thallus caespitose, slightly erect, about 5 mm long and .8- 
1 mm broad, light green to dark, irregularly pinnate to palmate, the lobes 
variable in width, usually broader at the tips; translucent when moist. Midrib 
wanting. Cross section flat above, convex below, 5-6 cells thick in the middle, 
the inner cells little larger than the outer, the margin 1-celled. Gemmae oval, 
at the apex of branches or on the dorsal surface of thallus, rare. 


Monoicous. Antheridial branch generally near the archegonial branch, 
oblong, narrowed at base, shortly laciniate. Archegonial branch with numerous 
laciniae, mostly composed of a single row of cells. Calyptra 3-5 mm long, 
natrowly clavate, verrucose at apex. Spores 14-17 ;, yellowish-brown, slightly 
papillose. Elaters 10-12 » broad. May-August. 

In peat bogs and on decaying logs and stumps in cool moist situations. 

Counties: Clay, Monongalia, Pocahontas, Preston. 

Nova Scotia, Quebec, Ontario, New England southward in N.Y., Pa., 
Ohio, n. Mich., Ky., Tenn., Ala., Fla., westward in Mont., Wyo., Idaho, 
Nev., Wash., Ore., Cal., B.C., Alaska. 
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R. latifrons may be distinguished superficially from R. palmata by its larger 
size and the more irregular branches which are broadened at the tip. 


5. Riccardia palmata (Hedw.) Carruth. 
(PI. XXII, C) 
Jungermannia palmata Hedw., Theor. Gen. ed. 1, 87, 1784. 
Aneura palmata Dum., Comm. Bot. 115, 1823. 
Cymnomitrium palmatum Hib., Hep. Germ. 40, 1834. 
Riccardia palmata Carruth., Seem. Jour. Bot. 3:302, 1865. 
Riccardia palmata Lindb., Musc. Scand. 5, 1879. 


Mesophytic. Thallus opaque, compact, dark green with the older parts 
reddish-brown, 5-10 mm long, .2-.35 mm broad; usually without trace of a 
unistratose border; main body closely attached to the substratum with ascend- 
ing or erect branches from its entire length; branches deeply parted giving 
palmate appearance; surface cells small, 23-59 x 15-29 mu. Cross section bi- 
convex, 6-9 cells thick in the middle, remaining some cells thick to the margin, 
the inner cells distinctly larger than the outer. Gemmae at apices both dorsally 
and ventrally, 24 x 26 1, roundish to oblong, 2-celled. 


Dioicous. Male thallus linear, thick margin incurved, crenulate. Female 
branch broader and larger with a few short laciniae, archegonia 5-18. Calyptra 
to 2 mm long, cylindrical, strongly papillose. Spores 12-15 1, almost smooth, 
brownish green. June-August (Ours sterile). 

On decaying logs and on peaty banks. 

Counties: Pocahontas, Preston. 

Nova Scotia, Ontario, New England, southward in Pa., n. Mich., Tenn., 
N.C., Fla.; westward in Idaho, Wash., Ore., Cal.; B.C., Alaska; Mexico. 

Howe states that nearly the entire surface-layer of the thallus sometimes 
becomes resolved into gemmae, after which the plant appears more translucent 
and as if composed of larger cells. 

The nearly erect branches narrowed towards the tip should distinguish this 
species from R. latifrons with which it may be confused because of the simi- 
larity in size and in habitat. 


MARCHANTIALES 


MARCHANTIACEAE 
47. Marchantia [Marchant-f.] L. 
(Pl. XXIID) 


Marchantia Marchant-f., Mém. Acad. Paris 230, 1713. 
Marchantia L., Sp. Pl. 1137, 1753. 
Chlamidium Corda, Opiz, Beitr. 647, 1829. 


Thallus large, green or brownish, sometimes purplish, several times dichoto- 
mous, with broad midrib and rhombic areolae. Pores compound, the opening 
usually surrounded by 4-7 superimposed circles of cells. Air chambers in a 
single layer, with simple or branched green filaments arising from the floor. 
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Epidermal cells without trigones, green or colorless, containing oil bodies or 
slime, and sometimes with surface papillae. Ventral scales in 4 or more longi- 
tudinal rows. Rhizoids numerous, long and colorless. Gemmae discoid, at 
the bottom of lobed and ciliate-margined cupules along the midrib on the 
dorsal surface of the thallus. 


Male receptacle long stalked, disc-shaped, with a thin crenate margin, 
mostly 4-8 lobed, each bearing on its upper surface an acropetal series of 
antheridia in radiating rows and ventrally furnished with scales. Female recep- 
tacle on a long stalk with 2 rhizoid furrows; with 4-10 elongated, curved rays, 
each with a rhizoid canal beneath, the archegonia borne in acropetal groups 
alternating with the rays, each group enclosed by a fimbriate involucre. Capsule 
subspheric, dehiscing by means of irregular splits beginning at the apex. Spores 
usually smooth. Elaters long and slender, bispiral. 


Named for Nicholas Marchant, a French botanist, d. 1678. 


1. Marchantia polymorpha L. 
(Pl. XXIII, C) 


Marchantia polymorpha L., Sp. Pl. 1137, 1753. 
Marchantia stellata Scop., Fl. Carn. ed. 2.353, 1772. 
Marchantia latifolia S. F. Gray, Nat. Arr. Brit. Pl. 1:682, 1821. 


Mesophytic. Thallus pale green to dark green, sometimes with a dark 
median line, often purplish beneath, mostly 4-6 cm long and about 1 cm wide, 
texture delicate or firm but never leathery; margin undulate or lobed. Areolae 
distinct, polygonal, mostly diamond-shaped. Pores compound, not visible to 
the naked eye, composed of 4 concentric rings of 4 cells each. Midrib gradu- 
ally passing into the lamina, ending in a 1-celled margin, 3-8 cells wide. 
Ventral scales in 6 rows, the marginal scales projecting, hyaline or purple. 
Rhizoids tuberculate and smooth, colorless or yellowish. Cupules ciliate-lobed. 
Gemmae nearly flat, with 2 lateral growing points, inserted vertically by a 1- 
celled hyaline stalk at the bottom of the cupule. 


Dioicous. Male receptacle borne on a stalk 1-3 cm long, disc 5-10 mm 
broad, shortly lobed or merely crenate, lobes mostly 8. Female receptacle 
borne on a stalk 2-7 cm long, rays 8-11 (mostly 9), from 8-13 mm wide. 
Capsule exserted, subglobular, stalked, dehiscing by 48 irregular valves, 
recurved. Spores yellow, 12-15 su, nearly smooth. Elaters 3-7 , broad, long 
and attenuate. June-September. 


On wet banks, in bogs, about green houses, gardens, and waste heaps; 
common on burned-over areas. 

Counties: Brooke, Cabell, Fayette, Gilmer, Grant, Greenbrier, Hampshire, 
Hardy, Monongalia, Pocahontas, Preston, Randolph, Ritchie, Tucker, Wayne. 

General throughout U.S.; Mexico. 


The ciliate cupules and the male and female receptacles are distinctive. Not 
so common here as one would expect, judging from the prominence given this 
species in text books. 
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48. Conocephalum Wigg. 
(Pl. XXIII) 
Hepatica Michx., Nov. Pl. Gen. 3, 1729. 
Conocephalum Wigg., Prim. Fl. Hols. 82, 1789. 


Conocephalus Neck., Elem. Bot. 3:344, 1791. 
Fegatella Raddi, Opusc. Sci. Bologna 2:356, 1818. 


Thallus large, green or brownish, sometimes purplish, dichotomous, with 
long rhizoids arising in tufts from the narrow distinct midrib. Areolae dis- 
tinct, mostly hexagonal. Pores simple, large, forming whitish elevations visible 
to the naked eye. Chlorophyll layer thin, the terminal cell of the filaments in 
the air chambers with a pointed colorless beak. Ventral tissue composed of 
colorless parenchyma, some of the cells containing oil bodies and some special- 
ized as slime cells or slime sacs; sclerotic cells lacking. Ventral scales small, in 
2 longitudinal rows, with orbicular or reniform appendages; marginal scales 
absent. Gemmae and gemmae cups wanting. 

Male receptacle disc-like, papillose, apparently sessile on thallus, but actual- 
ly at apex of a branch, the antheridia arising acropetally from the center in 
6-8 indefinite rows. Female receptacle obtusely conical, indistinctly or not at 
all lobed, on a long stalk with a single rhizoid furrow. Capsule long stalked, 
splitting longitudinally by 4-8 reflexed valves. Spores large, papillose, multi- 
cellular. Elaters 2-4 spiral, bluntly fusiform, variable. 

Name from Gr. konos, a cone, the kephale, head, referring to the conical 
shaped receptacle. 


1. Conocephalum conicum (L.) Dum. 
(Pl. XXIII, A) 


Hepatica vulgaris Mich., Nov. Pl. Gen. 3, 1729. 
Marchantia conica L., Sp. Pl. 1138, 1753. 
Conocephalum conicum Dum., Comm. Bot. 115, 1822. 
Fegatella conica Corda, Opiz, Beitr. 1:649, 1829. 
Hepatica conica Lindb., Hep. Utveckl. 16, 1877. 


Mesophytic. Plants large, in extended patches of dark green layers, with 
a distinctive varnish odor. Thallus thin but firm, mostly 10-20 cm long and 
1-2 cm wide. Dorsal surface with large ateolae forming a regular network; 
epidermal cells thin-walled, angles not thickened. Ventral surface pale green, 
sometimes purplish; midrib conspicuous with scales in one row on each side, 
delicate, colorless or reddish with purple border. Gemmae absent. Vegetative 
reproduction by means of apical or ventral tubers or minute deciduous branches. 


Dioicous. Male receptacle about 5 mm wide. Female receptacle borne on 
a stalk 3-6 cm long; the cone about 5 mm high. Spores green, multicellular 
at time of dehiscence, mostly 85-100 ». Elaters irregular, sometimes branched, 
mostly 12-20 «4 wide. February-May. 


In moist deeply shaded places, especially on rocky banks near streams, 
around springs, and under moist ledges of rocks. 


Counties: Calhoun, Clay, Fayette, Grant, Greenbrier, Hampshire, Han- 
cock, Hardy, Kanawha, Lincoln, Logan, Marion, Marshall, McDowell, Mingo, 
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Monongalia, Ohio, Pendleton, Pocahontas, Preston, Ritchie, Upshur, Wetzel, 
Wirt. 

General throughout U.S. 

This species is quite common with us. It is easily recognized by the char- 
acteristic odor and by the prominent areolae and pores. Numerous oil bodies 
and mucilage cells are present, the former being responsible for the odor of the 
plant. Macvicar states that the long pointed beak of the terminal cell of the 
filaments forming the floor of the air chambers is sufficient to separate this 
species from any of the family. 


49. Lunularia [Micheli] Adans. 
(Pl. XXIV) 
Lunularia Mich., Nov. Pl. Gen. 4, 1729. 
Lunularia Adans., Fam. Pl. 2:15, 1763. 


Dichominum Neck., Elem. Bot. 3:345, 1791, as hyponym. 
Staurophora Willd., Ges. Nat. Freunde Berlin Mag. 3:101, 1809. 


Thallus moderately large, green or yellow, not purplish, dichotomous. 
Areolae distinct when moist, indistinct when dry. Pores simple, elevated, 
visible to the naked eye. Epidermal cells mostly colorless, without oil bodies; 
chlorophyll-bearing layer narrow in section; ventral tissue without slime cells 
or sclerotic cells but with scattered cells containing oil bodies. Ventral scales 
in 2 longitudinal rows, appendiculate. Rhizoids on the midrib, long and color- 
less. Gemmiparous receptacles always present on older plants. Gemmae dis- 
coid with 2 opposite apical cells, attached vertically by short stalks, borne in 
crescentic cupules with entire margins. 

Receptacle without pores. Male receptacle sessile in the sinus at the apex 
of a short branch, consisting of an elevated flat, oblong disc with a broad wavy 
margin. Female receptacle arising from a sinus of the thallus, without a rhi- 
zoid furrow, hairy, surrounded at the base with scales in several layers; disc 
with 4 short radiating rows of archegonia, each row giving rise to a single 
sporophyte. Involucre membranous, tubular, with a wide mouth. Capsule 
long stalked, dehiscing by 48 irregular splits. Spores smooth. Elaters very 
long and slender, bispiral. 

Name from Lat. lunula, a little moon, alluding to the crescent-shaped 
cupules bearing the gemmae. 


1. Lunularia cruciata (L.) Dum. 
(Pi. XXIV, ©} 


Lunularia vulgaris Mich., Nov. Pl. Gen. 4, 1729. 

Marchantia cruciata L., Sp. Pl. 1137, 1753. 

Staurophora pulchella Willd., Ges. Nat. Freunde Berlin Mag. 3:101, 1809. 
Lunularia cruciata Dum., Comm. Bot. 116, 1822. 

Preissia cucullata Mont. & Nees, Ann. des Sci. Nat. II. 9:44, 1838. 
Dichominum cruciatum Trevis., Rend. Istit. Lomb. II. 7:785, 1874. 
Marsilia cruciata Kuntze, Revue Gen. 837, 1891. 


Mesophytic. Thallus light green, somewhat shining, becoming brownish- 
yellow with age; 1.5-3 cm long and about 1 cm wide, with an effuse median 
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thickening; segments oblong or obcuneate, margin hyaline, sinuate, unistratose 
1-4 cells wide. Epidermal cells about 34 x 22 , sometimes with distinct 
trigones. Ventral surface green, scales in one row on each side, hyaline, 
broadly lunate, appendages orbicular to reniform. Gemmae in crescentic 
receptacles, the thin entire margin of the latter wanting in front. 

Divicous. Male receptacle mostly 2-4 mm long. Female receptacle on a 
colorless stalk 1.5-3 cm long, scales at the base dentate to fimbriate. Capsule 
dark brown. Spores yellowish-green, smooth, 15-20 yw. Elaters long and 
slender, 5-8 ». wide. In autumn; very rare (Ours sterile). 


On moist soil in flower pots or beds in greenhouses; in Europe, found also 
in gardens and spreading to moist rocks in the neighborhood. 

Counties: Marion, Monongalia. 

In greenhouses throughout U.S. 

Easily recognized by the crescent-shaped cupules which are almost always 
present, and in this section by its sheltered habitat, never being found in the 
open. In fruit, the female receptacle has the form of a cross. 


50. Dumortiera Nees 
(Pl. XXIII) 
Dumortiera Nees, Nova Acta Acad. Leop.-Carol. 12:410, 1824. 


Hygropyla Tayl., Mackay, Fl. Hibern. 2:54, 1836. 
Askepos Griff., Not. Pl. Asiat. 2:340, 1849. 


Thallus large, green, usually thin and soft or brittle, with a slight midrib; 
dichotomous; ventral branches sometimes present. Without pores, areolae, or 
permanent air chambers, but sometimes showing vestiges of air chambers in 
the young growth. Ventral scales greatly reduced, in 2 longitudinal rows at 
either side of midrib, hyaline and rudimentary, without distinct appendages. 
Rhizoids usually scattered over the entire lower surface of thallus. Oil bodies 
present in occasional cells in lower part of thallus. Gemmae lacking. 

Male receptacle terminal, disc-shaped, depressed in the center, on a very 
short stalk (appearing sessile) with 2 rhizoid furrows. Female receptacle 
disc-shaped, convex, with 6-10 short, thick rays, each bearing usually one 
sporophyte enclosed in a sac-like horizontal involucre; receptacle on a stalk, 
2-6 cm long, with two rhizoid furrows. Capsule short stalked, reddish-brown, 
oval, deeply dehiscing longitudinally by 4-8 valves. Spores small, indistinctly 
tetrahedral, minutely tuberculate. Elaters long and slender, bispiral. 


Named for B. C. Dumortier, a Belgian botanist, born 1797. 


1. Dumortiera hirsuta (Sw.) Nees 
(Pl. XXIII, B) 


Marchantia hirsuta Sw., Prodr. Fl. Ind. Oce. 145, 1788. 

Dumortiera hirsuta (Sw.) Nees, Nova Acta Acad. Leop.-Carol. 12:410, 1824. 
Marchantia irrigua Wils., Hook. Brit. Fl. 2:106, 1833. 

Hvgropyla irrigua Tayl., Mackay, Fl. Hibern. 2:54, 1836. 

Dumortiera irrigua Nees, Eur. Leb. 4:159, 1838. 

Dumortiera hirsuta var. angustior G. L. N., Syn. Hep. 544, 1846. 

Dumortiera hirsuta var. intermedia G. L. N., Syn. Hep. 544, 1846. 
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Ashepos brevipes Griff., Not. Pl. Asiat. 2:340, 1849. ; 
Dumortiera hirsuta var. irrigua Spruce, Trans. Bot. Soc. Edinb. 15:566, 1885. 


Hygrophytic. Thallus dark green to yellow green, large, mostly 5-10 cm 
long and 1-2 cm wide; according to the habitat, thin and soft, transparent, or, 
thicker and then brittle. Areolae absent; a faint network of ridges on the 
dorsal surface most evident in younger parts. Midrib prominent below, gradu- 
ally passing into the margin of 3 strata of cells, 6-7 cells wide. Epidermal 
cells with thin walls, trigones absent. Cells mostly containing starch grains. 
Numerous long smooth yellowish rhizoids on the midrib and shorter ones 
scattered over the entire ventral surface; tuberculate rhizoids few. 

Dioicous and monoicous. Male receptacle about 5 mm broad, surrounded 
by transparent bristle-like hairs, sometimes scattered over the top also. Female 
receptacle borne on a stalk 4-6 cm long, the disc with marginal bristles. Spores 
yellowish or reddish-brown, mostly 25-35 1, coarsely papillose. Elaters 6-8 
wide, 5-6 mm long. In spring (Ours sterile). 

On dripping rocks around springs, on shallow soil on rocks just above 
stream level, on faces of moist calcareous rocks. Chiefly a tropical genus. 

Counties: Boone, Hardy. 

From Pa. and Ky. southward to Fla, and W. Indies; westward to Mo., 
Okla., La.; Mexico; Central America. 

When sterile, this plant is very similar to water forms of Marchantia, 
Conocephalum and Pellia. It may be separated superficially from the first 
two by its lack of pores on the surface, and from the last one by its larger size. 


REBOULIACEAE 
51. Reboulia Raddi 
(Pl. XXIV) 

Asterella Beauv., Encyc. Meth. suppl. 1:502, 1810, pro parte. 
Reboulia Raddi, Opusc. Sci. Bologna 2:357, 1818 (Rebouillia). 
Strozzia S. F. Gray, Nat. Arr. Brit. Pl. 1:682, 1821. 
Rhakiocarpon Corda, Opiz, Beitr. 649, 1829. 
Achiton Corda, Opiz, Beitr. 649, 1829. 
Otiona Corda, Opiz, Beitr. 649, 1829. 

Thallus more or less pigmented with purple, dark-purple or brownish be- 
neath, firm and leathery; dichotomous, also innovating at the apex, sometimes 
forming rosettes. Midrib broad but not prominent. Areolae indistinct. Pores 
simple, surrounded by 6 or mote radiating series of cells. Epidermal cells 
with thin walls but distinct trigones. Cells with oil bodies scarce. Rhizoids 
numerous, colorless. Gemmae none. 

Male receptacle sessile, disc-shaped to semicircular, on the median line of 
the dorsal surface, often surrounded by a few narrow scales. Antheridia 
numerous, sunken. Female receptacle stalked, arising from the apex of a 
thallus lobe; conical or hemispherical, cleft to near the middle into 4-6 obtuse. 
often spreading lobes. Involuctes arising from the ventral margin of the lobes. 
each enclosing a single sporophyte. Pseudoperianth lacking. Capsule with a 
distinct operculum, breaking into fragments at dehiscence. Spores with anas- 
tomosing surface folds. Elaters with 2 or more spirals. 

Named in honor of E. de Reboul, an Italian botanist. 
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1. Reboulia hemisphaerica (L.) Raddi 
(Pl. XXIV, A) 
Marchantia hemisphaerica L., Sp. Pl. 1138, 1753. 
Asterella hemisphaerica Beauv., Dict. Sci. Nat. 3:257, 1805. 
Reboulia hemisphaerica Raddi, Opusc. Sci. Bologna 2:357, 1818. 
Grimaldia hemisphaerica Lindenb., Nova Acta Acad. Leop.-Carol. 14:suppl. 106, 1829. 
Fegatella hemisphaerica Tayl., Trans. Linn. Soc. 17 :383, 1835. 


Mesophytic. Thallus in rosettes or extended growths, pale green above, 
brownish-purple beneath and along margin, mostly 1-3 cm long and 6-8 mm 
wide, with emarginate or bilobed apex, margins ascending, thin and undulate. 
Pores simple, slightly elevated, with 3-6 concentric rings of radiating cells. 
Midrib thick, gradually passing into the lamina ending in a 1-celled margin. 
Epidermal cells about 35 x 20 y, trigones usually with convex sides. Ventral 
scales purple, imbricate, in one row on each side of the midrib, obliquely lunate, 
with 2 linear or lanceolate appendages, and numerous oil cells. 


Dioicous or monoicous. Male receptacle sessile, dusky purple in color, 
oval to bluntly lunate, on the midrib near to or distant from the female recep- 
tacle, sometimes terminating a separate branch. Stalk of female receptacle 
15-25 mm long, bearing at base and apex long narrow scales, whitish or purple. 
Capsule subglobose, yellowish-green. Spores yellow or brownish, 60-80 ;., with 
areolae 15 y. wide and wavy wings, 6-10 » wide. Elaters yellow, 2-4 spiral, 
with apices subobtuse. April-June. 

On bare soil, on soil among rocks, in crevices of rocks, or around springs 
and along streams. 

Counties: Grant, Hardy, Monongalia, Pocahontas, Summers. 

New England west to B.C. and southward throughout U.S.; Mexico, West 
Indies. 

This species bears a close resemblance to Preissia, a plant which may be 
expected in West Virginia. It is distinguished by its simple pores in contrast 
to the compound pores of Preissia, its 2-toothed purple scales, and its sessile 
dusky purple male receptacle. 


52. Asterella Beauv. 
(Pl. XXIV) 
Asterella Beauv., Dict. Sci. Nat. 3:257, 1805. 
Fimbriaria Nees, Horae Phys. Berol. 45, 1820. 
Hypenantron Corda, Opiz, Beitr. 648, 1829. 
Rhacotheca Bisch., Seubert, Fl. Azor. 12, 1844. 
Octoskepos Griff., Not. Pl. Asiat. 2:343, 1849. 


Thallus pale green, simple or sparingly dichotomous, often with numerous 
ventral branches, very thick in center, with a thin often colored margin, dark 
purple or reddish beneath. Areolae and pores distinct but become obscure in 
drying. Pores simple, surrounded by 4-8 or more radiating series of cells with 
2-5 cells in each series. Epidermal cells with or without trigones; cells contain- 
ing oil bodies sometimes present, slime cells rarely. Ventral scales in 2 rows, 
mostly large and violet. Rhizoids long and colorless from the midrib. Gemmae 


none. 
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Male receptacle slightly elevated or indistinctly defined, borne on the 
median line or on short specialized lateral branches. Female receptacle ter- 
minal, stalked, with a single rhizoid furrow, the disc flat to conical, slightly 
to strongly lobed; archegonia usually borne singly beneath the lobes. Sporo- 
phyte and the inconspicuous calyptra surrounded by a membranous involucre, 
the pseudoperianth, at first conical, soon becoming split into 8-16 narrow seg- 
ments, often remaining attached at their tips. Capsule with a distinct oper- 
culum, remaining intact or breaking into fragments at dehiscence, without a 
definite suture. Spores tetrahedral, with wings along the edges and with ridges 
on the surface. Elaters with one or more spirals. 

Name from diminutive of Lat. astrum, a star, alluding to the mature 
receptacle. 


1. Asterella tenella (L.) Beauv. 
(Pl. XXIV, B) 
Marchantia tenella L., Sp. Pl. 1137, 1753. 
Asterella tenella Beauv., Dict. Sci. Nat. 3:257, 1805. 


Fimbriaria tene!la Nees, Horae Phys. Berol. 45, 1820. 
Hypenantron tenellum Trevis., Mem. ‘stit. Lomb. 13:440, 1877. 


Mesophytic. Thallus pale green often pigmented with purple beneath and 
along the margin, somewhat aromatic; mostly 5-15 mm long and 1.5-3 mm 
wide, with a rounded keel and thin undulate margins. Pores slightly or not 
at all elevated, surrounded by 6 radiating series of cells with 2 or 3 cells in 
each series. Epidermal cells 50-20 ,1, trigones sometimes distinct; cells con- 
taining oil bodies few and scattered. Ventral scales in 2 rows, appendages one 
or two, narrowly to broadly ovate, the margin entire or somewhat dentate. 


Monoicous. Antheridia in a small group immersed in the thallus anterior 
to the female receptacle. Stalk of female receptacle naked, often purple, 1-2 
cm long, the disc 2-4 mm wide, hemispheric, shortly lobed, the lobes mostly 4. 
extending obliquely downward. Pseudoperianth mostly 12-16 cleft, conspicu- 
ous, whitish, yellowish or purplish. Spores yellow, 80-90 ,« with wavy wings 
8-15 j., reticulate. Elaters yellow, bispiral in the middle and unispiral at the 
ends. April-June. 

On small patches of soil collected on broad expanse of rocks; on muddy 
banks along stream, associated with Anthoceros. 

Counties: Monongalia. 

Ontario; from Me. to Ga. and westward to Neb., Okla., Tex. 

When sterile, this plant might be confused with Reboulia, but the thalli are 
more elongated, not in rosettes, and have distinct areolae, visible with a hand- 
lens. If in fruit, the fringed pseudoperianth is unmistakable. When sterile, it 
might also be mistaken for a depauperate growth of Marchantia. 


RICCIACEAE 
53. Ricciocarpus Corda 
(Pl. XXV) 
Ricciocarpus Corda, Opiz, Beitr. 651, 1829. 
Plants floating in the water or stranded on mud by the drying of the pools. 
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Thallus thick, dichotomous, 2-4 lobed, the lobes obcordate, usually deeply 
furrowed. Epidermis with hexagonal areolae, pores small but distinct, sur- 
rounded by 5-8 elongated cells. 

Antheridia in a ridge in a median furrow of the thallus. Archegonia sunken 
in two rows along the midrib. Capsule immersed. 

Name from Riccia and Gr. karpos, fruit, the sporophyte. 


1. Ricciocarpus natans (L.) Corda 

(Pi. XXV, E) 
Riccia natans L., Syst. Nat. ed. 10, 1339, 1759. 
Riccia capillata Schmid., Icon. Plant. 276, 1797. 
Riccia lutescens Schwein., Spec. Fl. Amer. Crypt. 26, 1821. 
Ricciocarpus natans Corda, Opiz, Beitr. 651, 1829. 
Riccia velutina Wils., Icon. Plant. 249, 1840. 
Ricciocarpus velutinus Steph., Bull. de Herb. Boissier 6:758, 1898. 


Hydrophytic. Floating thalli mostly 4-10 mm long, 4-9 mm wide, dark 
green, often violet or brownish on margins. Air chambers large with uni- 
stratose walls, showing through the dorsal epidermis as hexagonal areolae, each 
with a minute pore. Ventral surface with numerous long, serrate, violet 
scales; rhizoids few or none. Land forms with greatly reduced scales, and 
numerous colorless smooth rhizoids. Reproduces vegetatively by the thallus 
splitting along the median line, the halves separating and forming new plants. 

Monoicous. Capsules slightly protuberant above, crowded in 1-3 series 
along the median line. Spores dark brown at maturity, 42-57 ;., angular, 
with areolae becoming obscure with age. Early summer. 

In ponds, or on mud at the margins. 

Counties: Cabell. 

Quebec, Ontario, B.C.; New England southward to Fla, and the Gulf 
States; Mexico. 

This plant can hardly be confused with any other species. Its occurrence 
in the State was only recently brought to the attention of the author. A sketch 
of it has been inserted on the Riccia plate. 


54. Riccia [Micheli] L. 
(Pl. XXV) 


Riccia Mich., Nov. Pl. Gen. 107, 1729. 

Riccia L., Sp. Pl. 1138, 1753. 

Ricciella A. Br., Flora 4:756, 1821. 

Cryptocarpus Aust., Proc. Acad. Phila. for 1869:231, 1870. 
Thallocarpus Lindb., Not. Sallsk. Faun. et Fl. Fenn. 13:377, 1874. 
Angiocarpus Trevis., Mem. Istit. Lomb. 13:444, 1877. 


Thallus fleshy, dichotomously branched, usually forming rosettes or half 
rosettes on damp earth, or more rarely floating in water with thallus more 
slender; segments linear to obcordate, generally with distinct median furrow. 
margins plane or ciliate. Air chambers mostly narrow, canal-like, subvertical. 
or sometimes large, with the epidermal cells often collapsing and falling in, 
giving the thallus a torn or spongy appearance. Green cells with more than 
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one chloroplast. Ventral scales conspicuous or caducous, arising as a single 
row but later through rupturing along median line, becoming apparently 
2-rowed; hyaline or sometimes highly colored, as violet or dark-purple. 


Sex organs sunken in the thallus, scattered irregularly along the median 
line. Antheridia disappear early, this often making it difficult to determine 
the type of inflorescence of the species. Sporophytes immersed; they raise 
the epidermis and form protuberances on the dorsal or ventral surface; at 
maturity, the capsule walls disintegrate and the spores lie free in the cavity of 
the thallus. Spores few, large, tetrahedral, the surface usually marked with 
ridges forming areolae. Elaters wanting. 


Named for P. F. Ricci, an Italian botanist. 


Key To THE SPECIES 


1. Plants aquatic or growing on wet ground, thallus repeatedly dichotomously 
branched, segments narrowly linear; capsules protruding from lower surface 

Not aquatic, thallus dichotomous, segments not narrowly linear...................-....-. 

Thallus thin, cross section more than 4 times as broad as high, 1-2 times 
dichotomous, irregularly gregarious, obscurely costate epessesmbeagie 

2. Cross section less than 4 times as broad as high, thallus in rosettes, ecostate, 


3. Segments oblong, sublinear, or obcuneate-quadrate, elongate, mostly 3-5 times 

2. R. Sullivantii.......... p. 114 
3. Terminal segments with a broad, flat channel and thick ascending margins, 

2-3 times dichotomous ..4, R. arvensis............ p. 115 


1. Riccia fluitans L. 


(PI. XXV, B) 


Riccia fluitans L., Sp. Pl. 1139, 1753. 

Riccia canaliculata Hoffm., Deutschl. Fl. 2:96, 1795. 

Riccia fluitans var. canaliculata Roth, Fl. Germ. 3:434, 1800. 

Ricciella fluitans A. Br. Flora 4:757, 1821. 

Riccia nodosa Boucher, F1. d’Abbeville, ed. 3, 88, 1834. 

Riccia eudichotoma Bisch., Nova Acta Acad. Leop.-Carol. 17:1068, 1835. 
Riccia stenophylla Spruce, Bull. Soc. France 36:cxcx, 1889. 


Hydrophytic. Thallus floating in thin sterile patches, or prostrate on mud 
and frequently fertile; thallus .5-1 cm long, .5-1 mm broad, repeatedly and 
regularly dichotomous, carinate-costate, segments divergent, linear, obtuse, 
ag floating forms thin and nearly flat, without rhizoids or ventral 
scales; land forms thicker, broadly channeled, occasionally tinged with violet 
on the sides and margin, rhizoids numerous, ventral scales small, colorless or 
violet; imperfect pores present in land forms, lacking in water forms. Trans- 
verse section often biconvex, or slightly concave above, mostly 2-4 times as 
broad as high, the margins obtuse, air chambers large. Epidermis persistent; 
cells mostly 40-100 j in land forms, 50-200 « in aquatic forms. 

Monoicous. Antheridial ostioles elevated 75-150 , prominent. Capsules 
forming conspicuous elevations bearing rhizoids, on the ventral surface of land 
forms only. Spores brownish-yellow, translucent, 4668 ,. in diameter, mar- 
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gined; outer face with 6-7 areolae across, those in the center large, 8-12 . wide. 
Autumn. 

Floating on the surface of the water in ponds and reservoirs; frequently in 
cattail swamps, or growing in wet places on the ground; on bottom or sides of 
ponds where water has receded. Uncommon, but abundant in places where 
collected. 

Counties: Monongalia, Wayne. 

Quebec to B.C. southward to Fla., Tex., Cal.; Mexico. 

Only land forms have been found fruiting. The aquatic plants cannot be 
mistaken for any other liverwort. However, some European workers are of 
the opinion that the floating plants are aquatic forms of different species. 


2. Riccia Sullivantii Aust. 

(Pl. XXV, D) 
Riccia Sullivantii Aust., Proc. Acad. Phila. for1869:233, 1870. 
Riccia fluitans var. terrestris Aust., Hep. Bor. Amer. Exsic. no. 37, 1873. 
Riccia fluitans var. Sullivantii Underw., Bull. Il. Lab. Nat. Hist. 2:28, 1884. 
Riccia Hiibeneriana Underw., Bot. Gaz. 19:276, 1894; (not R. Hiibeneriana Lind- 

enb., 1837). 

Ricciella Sullivantii Evans, Rhodora 9:56, 1907. 


Hygrophytic. Plants consisting of a dichotomously branched thallus form- 
ing rosettes, 10-20 mm in diameter (our plants about 15 mm long), or irregu- 
larly gregarious; divisions 2-3 times forked, linear, about 1 mm wide, light 
green or dark green above, concolorous or rarely purple below and on margins. 
Midrib broad and rather shallow. Scales rudimentary. Transverse section 
subelliptical or fusiform, mostly 2-4 times as broad as high. Dorsal epidermis 
eventually breaking down; the cells mostly 50-70 y in diameter. 

Monoicous. Antheridial ostioles elevated 100-175 1. Capsules numerous, 
forming subglobose protuberances 500-700 . in diameter on the ventral surface. 
Spores 48-65 1, brown or yellowish-brown, angular, with a margin 3-6 « wide, 
often cut into crests or papillae, or wanting; 6-8 areolae extend across the width 
of the outer face, each 8-12 broad. August-October. 

On mud around margin of ponds or streams, on moist ground in cultivated 
fields, on soil along cinder path, etc. 

Counties: Clay, Monongalia, Preston. 

Quebec; New England south to Fla. and westward to Wisc., Mo., Ark. 

This species is sometimes given as a variety of R. fluitans. The writer’s 
material, identified as R. Sullivantii, is considerably larger than plants described 
in available literature. 


3. Riccia membranacea Gottsche & Lindenb. 
(Pl. XXV, C) 


Riccia membranacea Gottsche & Lindenb., G. L. N. Syn. og 608, 1846. 
Riccia tenuis Aust., Proc. Acad. Phila. for 1869 :233, 1870 

Riccia lanigera Spruce, Trans. Bot. Soc. Edinb. 15 :570, 1885. 

Ricciella membranacea Evans, Rhedora 12:196, 1910. 


Mesophytic. Thallus relatively broad, thin and membranous, from dark 
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green to yellow-green, closely appressed to the ground, 3-7 mm long, 2-3 mm 
broad, usually only once or twice dichotomous; midrib obscure, margins slightly 
sinuate and unistratose in younger parts for a width of 1-5 cells. Scales want- 
ing or rudimentary. Transverse section sublinear or narrowly attenuate-elliptic, 
8-12 times as broad as high; texture of the thallus very delicate. Air spaces 
large and irregular, usually showing only one or two series in transverse section. 


Monoicous. Antheridial ostioles elevated 50-160 ». Capsules numerous 
and scattered irregularly along the median line, protuberant on the lower sur- 
face. Spores oval, dark brown, 43-60 , sometimes obscurely angled, without 
marginal wings; surface covered with short blunt spines, especially numerous 
on the convex face. August. 

“Wet broken ground in open woods” (Underwood). 

Counties: Monongalia. 


Conn., N.J., Del., Ohio, Ky., N.C., Mo., Ark., La., Okla., N.Mex.; 
Mexico; West Indies. 


These thalli are thin and irregular and bear considerable resemblance to the 
prothallia of ferns. 


4. Riccia arvensis Aust. 
(Pl. XXV, A) 
Riccia bifurca Hoffm., Deutsch]. Fl. 2:95, 1795. 
Riccia bifurca Lindenb., Monogr. d. Riccieen 429, 1836. 


Riccia arvensis Aust., Proc. Acad. Phila. for 1869 :232, 1870. 
Riccia subcrispula Warnst., Kryptfl. der Prov. Brandenb. 1:76, 1903. 


Mesophytic. Plants in rather regular rosettes, radiately much divided, 
7-15 mm in diameter, dull grayish-green above, in the older parts often a 
yellowish hue, with margin and under side tinged with violet. Thallus 3-7 mm 
long, 1-2 mm broad, 1-3 times dichotomously branched; terminal segments 
ovate to oval with a broad shallow channel and thick ascending margins. 
Ventral scales transparent or violet, not extending beyond the margin. Cross 
section 2-4 times as broad as high, nearly rectangular at the middle, the margin 
thick and swollen; semilunar near the apex of the segments. 


Monoicous. Antheridial ostioles conspicuous near the apex of the thallus. 
The neck of the archegonium projects 100 y: above the thallus; its lower part 
is violet-red. Spores 56-66 ;1, reddish-brown to dark brown, with yellowish- 
brown irregular crenate margin; outer face with 6-8 areolae across, each about 


10 « wide, bluntly papillose. August. 

On muddy shores of ponds and rivers, on moist rocky ground, in cultivated 
fields and gardens, and at the edge of excavations on moist soil. 

Counties: Monongalia. 

Quebec, Ontario; New England, Wisc., southward to N.C. and Texas. 


This species can ordinarily be recognized by its thick elevated margin, ren- 
dering the thallus canaliculate, the furrow occupying about 1/3 of the width 
of the segments of the thallus. 
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ANTHOCEROTALES 


ANTHOCEROTACEAE 
55. Anthoceros [Micheli] L. 
(Pl. XXVI1) 


Anthoceros Mich., Gen. Pl. 10, 1729. 
Anthoceros L., Sp. Pl. 1139, 1753. 


Thallus suborbicular, variously lobed or dissected, sometimes ribbon-shaped 
and dichotomous, of more than one layer of cells throughout. Midrib none 
or indistinct. Cells thin-walled, each with a large plate-like chloroplast with 
pyrenoids. Rhizoids colorless, smooth or punctate. Slime cavities and Nostoc 
colonies present in some species. 

Sex organ embedded in the thallus and opening on the upper surface. In- 
volucre cylindrical. Capsule linear, erect, bivalved, much exceeding the involu- 
cre, with stomata; columella present. Pseudo-elaters geniculate, rarely showing 
spiral thickenings. 

Name from Gr. anthos, flower, and keras, horn, from the appearance of 
the sporophyte. 


KEY TO THE SPECIES 
1. Thallus with smooth surface, broad lobes, without slime cavities; spores yellow- 
green, warty p. 116 
. Thallus crispate or with surface undulate, margin “divided into many small] 
lobes, slime cavities seen in section; spores black, spiny............-..------------------ 
2. Thallus crispate with many dorsal lamellae, light green, capsule 1-1.5 cm, 


spores blunt spiny he Ae UT 
2. Thallus with surface undulate, without prominent lamellae, dark green; capsule 
2-3 cm, spores sharp spiny....... p. 


1. Anthoceros laevis L. 
(Pl. XXVI, B) 
Anthoceros laevis L., Sp. Pl. 1139, 1753. 


Anthoceros oreganus Aust., Bull. Torr. Bot. Club. 6:26, 1875. 
Anthoceros mohrii Aust., Bull. Torr. Bot. Club 6:304, 1875. 


Mesophytic. Plants in dark green patches, often rosette-like. Thallus 
1-3 cm in diameter, nearly flat, smooth, lobes few and broad, margins entire ot 
crenate. Transverse section 6-8 cells high in the middle, without lacunae. 
Slime cavities wanting. 

Monoicous. Antheridia 2-3 in receptacles scattered on the dorsal surface 
of the thallus, orange-yellow. Involucre cylindrical, sometimes geminate. Cap- 
sule 1-3 cm long, brown. Spores 30-40 1, greenish-yellow, both before and 
after ripening, thickly granular-papillate. Pseudo-elaters pale brown, of 1-4 
cells, 25-45 y in length, mostly with 2-3 irregular wall thickenings running 
lengthwise or obliquely. August-December. 

Moist soil in fields, moist banks, sides of ditches or streams, on moist shale 
banks, but not on calcareous soil. Commonly associated with Fossombronia 
W ondraczeki, Notothylas, and other Anthoceros species. 

Quebec, New England, general throughout U.S.; Mexico. 
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Counties: Clay, Greenbrier, Hampshire, Hardy, Jefferson, Lincoln, Logan, 
Marion, Mercer, Monongalia, Morgan, Nicholas, Pocahontas, Preston, Ritchie, 


Tucker, Wetzel, Wirt, Wyoming. 


2. Anthoceros crispulus (Mont.) Douin 
(Pl. XXVI, A) 
Anthoceros punctatus var. multifidus Nees, Eur. Leb. 4:340, 1838. 


Anthoceros punctatus var. crispulus Mont., in Webb et Berth., Hist. ins. Can. Bot. 64. 
Anthoceros crispulus Douin, Rev. bryol. 32:25, 1905. 


Mesophytic. Plants in small light green patches, ordinarily rosettes. 
Thallus usually 4-7 mm in diameter, but clumps may reach 2 cm in length, 
margins ascending, of numerous, narrow, linear or cuneate lobes; dorsal surface 
covered with numerous leaf-like lamellae, giving a crisped appearance. Trans- 
verse section of middle of thallus 10-15 cells high, lacunae large. Slime 
cavities scarce. 


Monoicous. Antheridia in groups of 2-5 in receptacles on the dorsal 
surface of thallus. Involucres frequentiy geminate, cylindrical, narrowed to the 
truncate apex. Capsules numerous, slender, 15-20 mm long, black. Spores 
38-50 yu, black, spiny, the spines at the corners of 6-sided areas. Pseudo-elaters 
50-200 long, fuscous, 1-5 cells long, but chiefly 1-2 celled; walls with rudi- 
mentary thickenings. July-November, but chiefly from September on. 


Moist soil in fields, on moist banks and sides of ditches and drains. Fre- 
guently associated with A. laevis and A. punctatus. 


Counties: Monongalia. 


From New England, N.Y., N.J., Pa., Ohio, Ind., Tenn., N.C., Neb. 


This small, circular, light green crisped plant in its typical form is easily 
recognized in the field. In forms with fewer lamellae it may be confused with 
A. punctatus, into which it sometimes seems to grade. However, if both plants 
ate available for comparison, it will be found that the spores of A. crispulus 
have shorter and blunter spines than those of A. punctatus, and also the 
pseudo-elaters of A. crispulus are said to be more frequently composed of a 
larger number of cells. 


3. Anthoceros punctatus L. 


(Pl. XXVI, C) 


Anthoceros punctatus 1159, 1753. 
Anthoceros scariosus Acad. Phila. for 1869:230, 1870. 


Mesophytic. Plants in yellow- “green to dark green rosette-like patches 
black when dried. Thallus 1-2 cm in diameter, flat, margins ascending, undu- 
late, cuneate lobed; dorsal surface more or less irregular by alternating sunken 
and raised areas, without lamellae. Transverse section of thallus 8-12 cells 
high in the middle, becoming 3-2 cells at the margin; lacunae large and numer- 
ous. Slime cavities numerous, large, showing through to the upper side. 

Monoicous. Antheridia in groups of 2-3 in each cavity. Involucres some- 
times geminate, slightly narrowed at the truncate apex. Capsules 20-30 mm 
long, dark brown to black. Spores 36-48 1, black, appearing shaggy with sharp 
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spines. Pseudo-elaters 50-110 s, mostly 1-3 cells long, dark brown. July- 
November, chiefly from August on. 

Moist banks of streams and sides of ditches, moist soil in fallow fields. 
Frequently associated with A. laevis. 

Counties: Monongalia, Wayne. 

Nova Scotia, New England southward to Fla. and La.; westward to 
Wash., Ore., Cal. 

The cuneate lobed margin and the black spores will separate this species 
from A. laevis, and the lack of dorsal lamellae will distinguish it from A. 
crispulus. 


56. Notothylas Sull. 
(Pl. XXVI) 
Carpobolus Schwein., Jour. Acad. Phila. 2:367, 1821. 


Notothylas Sull., Mem. Amer. Acad., New Ser., 3:65, 1848. 
Chamaeceros Milde, Nova Acta Acad. Leop.-Carol. 26:167, 1856. 


Plants in yellowish-green rosettes. Thallus 6-18 mm in diameter, flat, the 
lobed margins somewhat curly, about 10 cells thick in the middle; midrib none. 
Cells thin walled, each with a plate-like chloroplast. Rhizoids smooth, colorless. 
Muc'lage cavities scarce, on the underside of thallus, therefore Nostoc colonies 
scattered. Brood bodies on the outside of the involucre, giving it a warty 
appearance. 

Antheridia distributed near the thallus margin, mostly 3-4 in a cavity. 
Sporophytes numerous, horizontal, or neatly so, wholly or for the greater part 
enclosed in the cylindrical or sac-like involucre. Capsule elongate-oval, short 
stalked, without a meristematic zone at base, splitting into 2 valves for 3/ its 
length; capsule wall without chlorophyli and without stomata. 

Name from Gr. noton, the back, and thylas, a bag, from the shape and 
position of the involucre. 


1. Notothylas orbicularis (Schwein.) Sull. 
(Pl. XXVI, D) 


Carpobolus orbicularis Schwein., Jour. Acad. Phila. 2:367, 1821. 
Notothylas orbicularis Sull., Musci and Hep. of United States 685, 1856. 
Chamacceros fertilis Milde, Nova Acta Acad. Leop.-Carol. 26:167, 1856. 
Notothylas fertilis Milde, Bot. Zeitg. 17:35, 1859. 


Mesophytic. Thallus dull green, only 5-7 mm in diameter, divided into 
irregular, lanceolate or wedge-shaped lobes. In transverse section, one cell 
thick at the margin, up to 10 cells thick in the middle. (Brood bodies not 
cbserved in our material.) 

Monoicous. Capsule ordinarily one mm long, enclosed or nearly so in 
the horizontal involucre. Columella lacking or only a short column at the 
base of the capsule. Spores smooth, yellowish-green or brown, 35 ju. Elaters 
about the same size as the spores, 1-celled, with a light yellow irregular spiral, 
35-50 August-November. 

Along banks of streams, moist roadside banks, moist pastures and meadows 
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or along ditches or small streams where there are cattle tracks. Usually not 
abundant but probably widely distributed. 

Counties: Hampshire, Marion, Marshall, Monongalia, Wayne, Wirt. 

New England southward to N.C. and westward in N.Y., Pa., N.C., Mich., 
Wisc., Ohio, Ind., Ky., Neb., Okla., Tex. 

In the sterile state, Notothylas has the appearance of a small Anthoceros, 
but when fruiting, it may easily be recognized by the short horizontal capsule 
which is included or nearly so, in the involucre. 


Appendix I 
REPORTED SPECIES NOT TREATED IN TEXT 


This appended list includes the names of species reported for the State but not 
included in the descriptions. These names appeared in one or more of the following 
publications: “Preliminary Catalogue of the Flora of West Virginia’—C. F. Mills- 
paugh, 1892; “Flora of West Virginia’—C. F. Millspaugh and L. W. Nuttall, 1896; 
and “The Living Flora of West Virginia’—C. F. Millspaugh, 1913. 


Aneura sessilis Spreng. (1896)—Reported by Nuttall—the only information available. 

Aplozia autumnalis (DC.) Schiffn. (1913)—Syn. of Jamesoniella autumnalis (DC.) 
Steph. 

Bazzania deflexa (Mart.) Underw. (1892, 1896, 1913)—Syn. of Bazzania denudata 
(Torr.) Trevis. 

Bazzania triangularis (Schl.) Lind. (1913)—Syn. of Bazzania tricrenata (Wahlenb.) 
Trevis. 

Bellincinia Porella (Dicks.) O. K. (1896, 1913) Syn. of Porella pinnata L. 

Cheilolejeunea phyllobola (Nees & Mont.) Schiffn. (1913)—Reported from Monon- 
galia by Sheldon (3022). Determination corrected as Lejeunea cavifolia (Ehrh.) 
Lindb. 

Conocephalus conicus (Corda) Schiffn. (1892, 1913)—Same as Conocephalum coni- 
cum (L.) Dum. 

Herberta adunca (Dicks.) S. F. Gray (1892, 1896, 1913)—Probably Herberta tenuis 
Evans incorrectly determined, since H. aduncus is a European species. 

Jungermannia exsecta Schmid. (1892)—Syn. of Tritomaria exsecta (Schmid.) Schiffn. 

Kantia Trichomanis (L.) S. F. Gray (1892, 1896, 1913)—Syn. of Calvpogeia Tri- 
chomanis (L.) Corda. 

Lophozia marchica (Nees) Steph. (1913)—Lophozia Mildeana (Gottsche) Schiffn. 
probably incorrectly determined. The two species are closely related, L. Milde- 
ana at one time being considered as a synonym of L. Marchica but now usually 
regarded as a separate species. 

Lophozia ventricosa (Dicks.) Dum. (1913)—Reported from Monongalia, but examina- 
tion of the material proved it to be Sphenolobus minutus (Crantz) Steph. 
Odontoschisma Sphagni (Dicks.) Dum. (1892, 1896)—Reported by Nuttall from Mon- 
ongalia, but no material was available for study. Determination considered doubt- 

ful; probably Odontoschisma prostratum (Swartz) Trevis. 

Plagiochila porelloides (Torr.) Lindb, (1892, 1896, 1913)—Syn. of Plagiochila 
asplenioides (L.) Dum. 

Plagiochila virginica Evans (1892, 1896, 1913)—Reported from Mercer, by Mills- 
paugh, but collectors have failed to duplicate it. No material available for study. 

Radula Xalapensis Mont. (1892, 1896, 1913)—Reported from Mercer by Millspaugh, 

the only record, and no material available. 

Solenostoma lanceolata (L.) Steph. (1913)—Syn. of Jungermannia lanceolata L. 
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Appendix II 


ABBREVIATIONS AND NAMES OF AUTHORS 


A. Br.—Al. Braun 
Adans.—Adanson 
Aust.—Austin 
Arnell—Avrnell 


Beauv.—Beauvois 
Bisch.—Bischoff 
BI. R. N.—Blume, Reinwardt, Nees 
Boulay—Boulay 
Breidl.—Breidler 


Bernet—Bernet 
Buch—Buch 
Carest.—Carestia 


Carr.—Carrington 
Carruth.—Carruthers 
Corda—Corda 
Crantz—Crantz 
Corbiere—Corbiere 


DC.—DeCandolle 
DeNot.—DeNotaris 
Dicks.—Dickson 
Dill.—Dillenius 


Douin—Douin 
Dum.—Dumortier 
Ehrh.—Ehrhardt 
Endl.—Endlicher 


Evans—Evans 


Genth—Genth 


Gies.—Gieseke 
G. L. N.—Geottsche, Lindenberg, Nees 
Gottsche—Gottsche 


Gray, S. F.—S. F. Gray 
Grif.—W. Griffith 


Hampe—Hampe 
Hartm.—Hartman 
Hedw.—Hedwig 
Heeg—Heeg 
Hoffm.—Hoffman 
Hiitb.—Hiibener 
Husnot—Husnot 
Jack—Jack 
Jens.—C. Jensen 
Joerg.—Joergensen 
Kuntze, O.—O. Kuntze 
L.—Linnaeus 
Lehm.—Lehmann 
Lib.—Libert 
Limpr.—Limpricht 


Lindb.—L indberg 
Lindenb.—Lindenberg 
Loeske—Loeske 
Lyell—Lyell 


Macoun—Macoun 

March. f.—Marchand’s son 

Mart.—Martius | 
Massal.—Massalongo 
Mich.—Micheli 

Milde—Milde 

Mitt.—Mitten 

Mohr—Mohr 

Mont.—Montagne 

Mull, K.—Karl Miller 


al. 
Neck.—Necker an 
Nees—Nees von Esenbeck ‘ain 
Pal. de Beauv—Palisot de Beauvois Sc 

ar 
Pears.—Pearson 4 
Rabh.—Rabenhorst as, 
Raddi—Raddi 
Reichenb.—Reichenbach A 
Roth—Roth 
Rupp.—Ruppius 

i 
Schiffn.—Schiffner B 
Schleich.—Schleicher 
Schmid.—Schmidel bi 
Schrad.—Schrader bi: 
Schwaeg.—Schwaegrichen Bi 
Schwein.—Schweinitz by 
Scop.— Scopoli ca 
Sm.—Smith ca 
Spruce—Spruce cl 
Steph.—Stephani co 
Sull.—Sullivant 
Sw.—Swartz 
Tayl.—Taylor 
Torr.—Torrey 
Trevis. —T revisan 
Underw.— Underwood cr 
Velenovsky—Velenovsky 
Wahlenb.— Wahlenberg 
Wallr.—Wallroth 
Warnst.— Warnstorf 
Web.— Weber 
Wigg.— Wiggers 
Wils.—Wilson de 
With.— Withering eb 
Willd.— Willdenow 
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ABBREVIATIONS AND SIGNS USED IN THE DescrIPTIVE MATERIAL 


cm—centimeter, 2/5 of an inch ser.—series 

mm—millimeter, 1/25 of an inch sp.—species 

u—micron, 1/1000 of a millimeter subgen.—subgenus 

Auct.—authors subsp.—subspecies 

ed.—edition suppl.—supplement 

emend.—emended var.—variety 

excl. sp.—excluding species - used between numbers or words 
fasc.—fascicle means fo, as 2-4, May-June, meso- 
monogr.—monograph phytic-xerophytic, denoting an inter- 
no.—number mediate condition or a gradation or 
pl.—plate variation from one to the other. 


sect.—section 


Appendix III 
MEANINGS OF THE NAMES OF SPECIES 


alata. Winged; from L. ala, wing. 

andicola. Inhabitant of Andes. 

anomala. Exceptional, deviating from the type; from L. anomalus, irregular. 

apiculatum. Ending in a short, pointed tip; from L. apiculus, small point. 

arvensis. Of cultivated ground; fields. 

Asagrayana. Dedicated to Asa Gray, an eminent American botanist. 1810-1888. 

asplenioides. From Gr. splan, spleen, and eidos, resembling, for supposed remedial 
properties. 

Austini. Named for Coe F. Austin, of New Jersey, an American bryologist. 

autumnalis. Ripening or declining, pertaining to autumn, hence late. 

bicrenata. From L. crena, a notch, hence twice crenate. 

bicuspidata. Two-pointed, curved or crescent; from L. cuspis, point. 

Biddlecomiae. Named for Miss H. J. Biddlecome of Columbus, Ohio. She was a 
student of crytogamic botany. 

bidentata. Two-toothed; from L. dentis, tooth. 

bifida. Two-cleft, or forked; from L. biftdus. 

Brittoniae. Dedicated to Mrs. Elizabeth Britton, an American bryologist. 

byssacea. Divided into fine threads; from Gr. byssos, fine flax. 

catenulata. Having a chain-like form; from L. catenula, diminutive of catena, chain. 

cavifolia. With concave leaves; from L. cavus, hollow. 

clypeata. Shield-shaped; from L. clypeus, shield. 

complanata. Flattened; from L. complanatus, to make plane. 

conjugata. To join or combine; both sexes on same plant; from L. conjugatus, con, 
together, and jugare, to join. 

conicum. Conical. 

connivens. Bent together; said of leaf tips; from L. connivens, brought close together 
so that the points meet or nearly so. 

crassipilis. From L. crassus, thick, and pilus, hair, hence with thick hairs. 

crenulata. Rounded teeth, from L. crena, notch. 

crenuliformis. Crenulate, minutely crenate or scalloped, hence crenate in form. 

crispulus. Crisped or curled; from L. crispus, crisp, curly or wavy. 

cristula. Crested; from L. crista, a crest. 

cruciata. Cross-shaped; from L. crux, a cross 

cuspidata. Sharp pointed, slightly curved; from L. cuspis, point. 

curvifolia. Leaves curved, hemispherical. 

denudata. Stem naked in part, due to loss of leaves; from L. denudare, to make bare. 

eboracensis. Of York; from L. Eboracum, York. 

emarginata. Having margin notched at apex; from L. e, out, and margo, margin. 

epiphylla. Upon a leaf; from Gr. epi, upon, and phvllon, leaf. 
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exsectus. To cut out; from L. ex, out, and seco, cut. 

Fabroniana. Dedicated to Fabroni, an Italian biographer. 

fissa. Shortly split or cleft; from L. fissus, split. 

flava. Yellow-green, golden yellow or flaxen; from L. flavus, yellow. 

fluitans. Floating; from L. fluitare, to float. 

foveolata. Covered with little pits; from L. fovea, a small pit. 

fragilis. Delicate; from L. frango, break. 

fossombronioides. Resembling Fossombronia, which was named for V. Fossombroni, 
an Italian minister of state. 

furcata. Forked; from L. furca, fork. 

graveolens. Having a rank smell; from L. gravis, heavy, and olere, to smell. 

hamata. Hooked, with reference to the hairs; from L. hamus, hook. 

Hampeana. Named for Dr. E. Hampe, professor and apothecary. 

Hellerianus. Named for Dr. Heller, a friend of Nees, who found specimens of the 
species. 

hemisphaerica. From Gr. hemi, half, and sphaira, sphere, referring to the frequent 
shape of rosettes. 

heterophylla. Various-leaved, some entire and some lobed; from Gr. heteros, other, 
and phyllon, leaf. 

hirsuta. Coarse hairs; from L. hirsutus, rough with hair. 

hvalina. Transparent, glossy, with reference to the glistening, glossy appearance; 
from L. hAvyalinus, glass. 

incisa. Sharply and irregularly notched; from L. in, in, and caedere, to cut, hence 
cut in. 

inflata. Inflated. 

laetevirens. From L. laetus, joyful, gay, glad, and virens, being green; hence gay green. 

laevis. Smooth, not punctate. 

lanceolata. Lance-shaped; from lancea, lance. 

latifrons. Broad leafy branch; from L. latus, broad. 

Lescurii. Named for Chas. Leo Lesquereux, a Swiss-American botanist. He became 
totally deaf at 25. 

Loitlesbergeri. Named for Prof. K. Loitlesberger in Gorz. 

Lvellii. Dedicated to Sir Charles Lyell. a celebrated British geologist. 

media. Situated in the middle, intermediate. 

membranacea. Membranaceous. 

Michauxi. Dedicated to Andre Michaux, a distinguished French botanist and traveler 
in Asia and America. 

Mildeana. In honor of Dr. Julius Milde of Breslau. 

minor. Smaller. 

minutus. Because of its small size. 

multifida. Many-cleft. 

natans. From L. natans, floating. 

Neesiana. Named for Nees von Esenbeck (Christian Gottfried), professor of botany 
at the University of Breslau. 

nemorosa. Growing in woods; from L. nemorosus, full of woods. 

obconica. Inversely conical. 

orbicularis. From the circular form of rosettes. 

ovate. Egg-shaped; from L. ovum, egg. 

pallescens. Pale, turning pale or whitish; from L. palleo, pale. 

palmata, Palmate. 

patens. Spreading; from L. pateo, to lie open. 

pennsylvanica. Of Pennsylvania. 

pinguis. Fat, greasy appearance. 

pinnata. Pinnate; from L. pinna, a feather. 

plana. Flat, plane: from L. planus, flat. 

platyphylla. Broad or flat leaved; from L. platys, broad. 

platyphylloidea. Resembling platyphylla. 

polvanthus. Many flowered; from L. poly, many, and Gr. anthos, flower. 
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polymorpha. Many forms. 

prostratum. Lying flat on the ground; from L. pro, before, and stratum, to spread. 

pulcherrimum. The most beautiful or the finest; from L. pulcher, beautiful. 

pumila. Dwarf. 

punctatus. Dotted with minute spots or depressions; from L. punctum, point. 

pusilla. From L. pusillus, very little. 

reptans. Creeping. 

riparia. Growing on banks; from L. ripa, bank. 

rivularis. Rivulose, marked with irregularly running lines; from L. rivus, brook. 

Ruthit. Named in honor of Albert Ruth, of Knoxville, Tennessee, a teacher and a 
superintendent of schools. 

scutatus. Shield or disc-shaped; from L. scutum, shield. 

sinuata. Sinuous or wavy. 

sphacelata. “Dark and withered,” referring to the appearance of the plant. 

squarrosa. Spreading, at right angles to stem; from L. squarrosus, scurfy, scabby. 

Sullivantii. In honor of Wm. S. Sullivant, a distinguished American botanist and 
bryologist. 

sylvatica. Growing in woods; from L., silva, forest. 

taxifolium. Taxus-leaved; from L. ‘taxus, yew, and folium, leaf. 

tenax. Holding fast. 

tenella. Somewhat delicate; from L. tener, tender, delicate. 

tenuis. Slender; from L. tenuis, thin. 

tomentella. Thickly covered with hairs; from L. tomentum, stuffing of wool, hair. 

Trichomanis. Has some resemblance to the fern Asplenium trichomanis; from Gr. 
trichoma, growth of hair. 

trichophyllum. From Gr. trichos, hair, and phyllon, leaf; hair-leaf. 

tricrenata. Three-notched, with reference to leaf tips. 

trilobata. Three-lobed, with reference to the leaves. 

ulicina. Because first found on species of Ulex, the genus to which Furze belongs. 

undulata. Wavy; from L. .unda, wave. 

W ondraczeki. Named in honor of M. C. Wondraczek, who discovered it in Prague. 


Appendix IV 
GLOSSARY 


ACROGYNOUS, the archegonia arising from apical cells, the sporophyte therefore being 
terminal. 

ACUMINATE, gradually and slenderly tapering at the apex (vi, b2). 

ADNATE, to grow to, different parts grown together. 

ADVENTIVE, said of branches which arise in abnormal places (xxi, cl). 

AMPHISGASTRIA, a row of rudimentary leaves on the ventral side of stem; underleaves 
(ii, a2). 

ANACROGYNOUS, the archegonia arising from cells back of the apical cell, the sporo- 
phyte therefore not terminal. 

ANTHERIDIUM, the male reproductive organ. 

APICAL, pertaining to the apex or tip. 

APICULATE, ending in an abrupt, short, sharp point, but not stiff. (xiii, a2). 

APPRESSED, closely pressed to the stem. 

APPROXIMATE, close together, but not overlapping. 

ARCHEGONIUM, the female reproductive organ. 

ARCUATE, bent like a bow, curved. 

AREOLAE, areas marked out on a surface, as of a spore or a thallus (xxiii, c4). 

AREOLATION, network of cells, as in a leaf. 

ATTENUATE, tapering, long drawn out. 

BIFID, deeply divided into two parts (underleaves viii, a2). 

BILABIATE, two-lipped. 
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BILOBED, having two divisions or parts, as of a leaf (v, a3). 

BRACTEOLE, modified underleaves, occurring in the inflorescence. 

BRACTS, modified leaves, serving to protect the reproductive organs. 

BROOD BODIES, gemmae, vegetative reproductive bodies (x, a3). 

capucous, falling off easily (xv, b2). 

CAESPITOSE, growing in tufts. 

CALYPTRA, protective covering of the young sporophyte (originally the venter of the 
archegonium) (xx, b2). 

CAPSULE, the closed sac containing the spores (xix, c5). 

CHLOROPHYLL, the green coloring matter. 

CHLOROPLASTS, small green bodies found in cells. 

CILIATE, fringed with hairs or hair-like processes (viii, c4). 

CLAVATE, club-shaped, thickened toward the apex. 

COLUMELLA, the central column of the capsule in Anthoceros. 

COMPLANATE, flattened, apparently in one plane. 

COMPLICATE, folded. 

COMPLICATE-BILOBED, two-lobed, the lobes folded together (xiii, c2). 

CONNIVENT, with tips converging, or coming close together (v, c3). 

CORDATE, heart-shaped, broadest portion near attachment (xvi,e3). 

COSTATE, having a midrib. 

CREEPING, growing flat on the ground. 

CRENULATE, with rounded teeth on the margin. 

CRISPATE, curled and contorted (xxvi, al). 

CUCULLATE, hood-shaped. 

CUNEIFORM, wedge-shaped. 

DECURRENT, running down, as when the base of the leaf is prolonged and runs down 
the stem (v, f3). 

DEFLEXED, bent dewnward (ii, cl). 

DENTATE, toothed, the teeth pointing outward (ii, cl). 

DENTICULATE, with minute teeth. 

DEPRESSED, flattened from above. 

DICHOTOMOUS, forked, branching by pairs, often repeatedly so (xxv, dl). 

DIMORPHOUS, having two forms. 

pioicous, with antheridia and archegonia on separate gametophytes (xxiii, c2 & c3). 

DISTICHOUS, in two opposite rows on the stem (iv, al). 

pisco:p, flat and circular. 

DORSI-VENTRAL, flattened horizontally, with differentiated dorsal (upper) and ventral 
(lower) surfaces. 

ECOSTATE, without a midrib (leaves iv, a2). 

ELATERS, sterile cells, usually elongated and with spiral thickenings, mixed with the 
spores (xix, c3). 

EMARGINATE, having a small notch at the tip (xi, e2). 

ENDOGENOUS, originating in tissue beneath the surface. 

ENTIRE, with an even margin, without indentations (xi, a2). 

EPHEMERAL, lasting but a day or a very short time. 

EROSE, margin as if gnawed, irregular. 

EXPLANATE, spread out (ventral lobe xvi, f2). 

EXSERTED, projecting beyond the surrounding parts. 

FALCATE, curved like a sickle. 

FLAGELLA, shoots with long slender axes and reduced leaves (ii, d2). 

FLAGELLIFORM, slender, like a flagellum. 

Foot, basal and absorbing portion of the sporophyte. 

FURCATE, forked (xxi, al). 

ruscous, dull brown. 

FUSIFORM, spindle-shaped, tapering at both ends. 

GALEATE, helmet-shaped, hollow and vaulted (xvi, b2). 

GAMETOPHYTE, the plant which bears the sex organs. 

GEMINATE, in pairs (xxi, a4). 
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GEMMAE, bud-like bodies borne on the gametophyte, capable of reproducing the plant 
(x, d3). 

GEMMIPAROUS, producing buds or gemmae (x, d2). 

GENICULATE, abruptly bent so as to resemble the knee-joint (xxvi, a2). 

cLaucous, bluish-gray, pale. 

GUTTULATE, appearing as if covered with drops. 

HYALINE, transparent or nearly so, colorless. 

HYDROPHYTIC, said of plants growing in water or in exceedingly wet places. 

HYGROPHYTIC, said of plants growing in wet places but not directly in water; tending 
toward mesophytic. 

HYPOGYNOUS, inserted below the archegonium. 

HYPONYM, a name rejected because the natural group to which it belongs is not ade- 
quately described or determined. 

IMBRICATE, overlapping like shingles on the roof of a house (iv, bl). 

INCRASSATE, thickened, made stout. 

incuBous, the oblique insertion of distichous leaves by which a lower leaf overlaps 
the one above it when viewed from the dorsal surface (iv, al, bl). 

INFRA-AXILLARY, below the axil; branches contiguous to the outer base of the leaves 
(e. g. Lejeunea). 

INFRAFOLIAR, placed below the leaves. 

INNOVATIONS, newly formed shoots. 

INTERCALARY, used of growth, which is not apical, but between the apex and the base. 

INTRA-AXILLARY, within or before the axil; branches contiguous to the inner base of 
the leaves (e.g. Frullania). 

IN\ CRE, a short tube or sometimes bracts forming a protective covering of the 
calyptra or perianth (xx, a3, b2). 

INVOLUTE, having the margins rolled inward. 

JULACEOUS, resembling a catkin; branches smooth, cylindrical, by closely overlapping 
leaves. 

KEEL, the projecting ridge on the folds of some leaves (xiii, d2). 

LACINIAE, the lobes of a laciniate organ. 

LACINIATE, slashed, cut into narrow lobes. (involucre xx, al). 

LACUNAE, cavities, air-spaces in the midst of tissue. 

LAMELLAE, plates of tissue, usually standing perpendicular to the surface, or nearly so 
(xxvi, al). 

LAMINA, the expanded part of a leaf or thallus. 

LINGULATE, tongue-shaped (xiv, a2). 

LOBE, a segment or division of a leaf or other flattened structure. 

LOBULE, a small lobe, sometimes applied to the smaller of the two lobes of a bilobed 
leaf. 

MARSUPIAL, pouched, bearing fruit in a subterranean pouch (iv, b3). 

MESOPHYTIC, said of plants growing under medium moisture conditions. 

mipRiB, the differentiated central portion of a leaf or thallus (xxi, bl). 

MONANDROUS, with one antheridium. 

MONoIcous, having antheridia and archegonia on the same plant (xxiv, a2). 

MONOPODIAL, having a single and continuous axis; as opposed to dichotomy. 

OBCORDATE, inversely heart shaped. 

OCELLI, enlarged discolored cells of a leaf (xvi, a4). 

OPERCULUM, aa lid; a cover which separates from the top of the capsule by a trans- 
verse line of division. 

ORBICULAR, circular or nearly so. 

OsTIOLE, the neck of the antheridial cavity. 

OVAL, forming a broad ellipse. 

OVATE, egg-shaped. 

PAPILLOSE, covered with small rounded or acute protuberances (xviii, d}). 

PARAPHYSES, _ sterile filaments mixed with antheridia. 

PARENCHYMA, _ tissue composed of thin-walled cells more or less isodiametric. 

PELLUCID, wholly or partially transparent; translucent. 
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PERIANTH, tubular sheath (frequently inflated) surrounding the archegonia; the inner 
envelope (xiii, c4). 

PERICHAETIAL, applied to the bracts surrounding the archegonia ; they form the outer 
envelope or involucre. 

PERIGONIAL, applied to the bracts surrounding the antheridia; the involucre. 

PERIGYNIUM, a tubular or sac-like structure of stem origin that sometimes surrounds 
the young sporophyte (e.g. Geocalyx); often subterranean (iv, b3). 

PINNATE, with numerous equidistant spreading branches on each side of the axis, 
feather-like (thallus, xxii, bl). 

PLANE, level, even, flat, not rolled. 

PLICATE, with longitudinal folds or wrinkles (xii, e4). 

PORES, small openings in the surface layer. 

1. Simple pore, with only one layer of cells around the opening (xxiii, a6). 
2. Compound pore, the opening surrounded by 4-7 superimposed circles of cells 

forming a barrel-like structure (xxiii, c7). 

PROPAGULA, small branchlets which break off readily from the old plant and give rise 
to new plants (xxi, cl). 

PROTONEMA, the structure formed upon germination of a spore, and upon which the 
gametophyte develops. 

PSEUDOPERIANTH, a cup-shaped (often splitting into strap-shaped segments) envelope 
of the archegonium which develops after fertilization (xix, c5). 

PUNCTATE, marked with dots, depressions or translucent glands. 

PYRENOIDS, minute granular bodies in the chloroplasts about which starch accumulates. 

PYRIFORM, pear-shaped. 

QUADRIFID, divided into four parts. 

RECEPTACLE, a thickened portion of the thallus, sessile or stalked, which bears 
antheridia or archegonia; also, a structure which bears gemmae (xxiii, c2, c3, c6) 

RENIFORM, kidney-shaped. 

RETICULATE, like a net-work (xix, b4). 

KFTUSE, with a shallow notch at a rounded apex. 

REVOLUTE, rolled back (leaves xiv, b2). 

P'iZOID-FURROW, a groove centain‘ng rhizoids in the stalk of the receptacle of the 
Marchantiaceae. 

RHIzoDs, hair-like structures on the ventral surface which serve for absorption and 
anchorage (xix, a2); may be smocth or tuberculate, called pegged (xxiii, b5). 

RHIZOME, a root-like horizontal stem. 

SACCATE, shaped like a sac or bag (xviii, a3). 

SCLEROTIC CELLS, cells with hardened walls. 

SECUND, ll turned to one side as if windblown (ix, c2). 

SEMI-AMPLEXICAUL, half embracing the stem. 

SESSILE, sitting close; without a stalk. 

SETA, the stalk of the sporophyte which supports the capsule (xix, c5). 

SETULOSE, bristle-like. 

SINUS, a recess or depression on the margin between two lobes (ix, c3). 

sPICATE, like a spike, resembling a head of wheat. 

SPOROPHYTE, the generation that produces spores; usually composed of foot, seta, and 
capsule. 

SQUARROSE, arranged at right angles to the stem, spreading widely. 

STERILE, unproductive ; without sex organs, 

STOLON, a slender creeping stem with small or rudimentary leaves. 

STOMATA, open‘ngs through the epidermis of the sporophyte, bordered by two special 
cells (e.g. Anthoceros). 

STYLUS, a small awl-like lobule (xviii, d3). 

SUB-, somewhat, nearly, almost. 

SUBSTRATUM, the substance upon which the plant grows. 

SUBULATE, like an awl, tapering to a sharp point. 

succuBous, the oblique insertion of distichous leaves, by which an upper leaf over- 
laps the one below it, when viewed from the dorsal side of the stem (vi, al). 

SYNONYM, a name which is considered non-valid, by the law of priority. 
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TERETE, cylindrical; circular in cross section. 

TETRAD, spores remaining attached in groups of four. 

TETRAGONOUS, four-angled. 

TETRAHEDRAL, four-sided, said of spores with four faces (xxvi,d3). 
THALLUS, a plant body not differentiated into stem and leaf (xx, al). 
TRIFID, cleft or divided into three segments (iii, b4). 

TRIGONES, thickenings of the cell walls at the angles or points of intersection (i, b4). 
TRIGONOUS, having three obtuse angles. 

TRIQUETROUS, having three acute angles. 

TRUNCATE, ending abruptly as if cut off (perianth xiii, c4). 
TUBERCULATE, with small wart-like projections. 

TURBINATE, cone-shaped or top-shaped. 

UNDULATE, with wavy margin. 

UNISTRATOSE, one layer of cells in thickness (xxi, a4). 

VALVE, one of the segments of a dehiscing capsule (iii, c4). 
VENTRICOSE, bulging or inflated on one side. 

VERMIFORM, worm-shaped. 

VERRUCOSE, warty. 

VERRUCULOSE, with numerous small warts. 

viTTA, a band of one or more rows of elongated and thickened cells. 
WING, a flat membranous expansion. 

XEROPHYTIC, said of plants adapted to a dry habitat. 
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A. Blepharostoma trichophyllum, p. 21. al. Habit, x3. a2. Habit, x9. a3. Portion of 


stem showing detail of leaves, x36. 


B. Herberta tenuis, p 19. bl. Habit, x3. b2. Habit, x9. b3. Ventral side with under- 
leaves, X36. b4. Leaf cells t. trigone, <280. 


C. Ptilidium pulcherrimum, p. 20. cl. Habit, x3. c2. Habit, x9. c3. A leaf, x36. c4. 


Leaf cells, x280. c5. Showing variations in leaves. 


D. Trichocolea tomentella p. 22. dl. Habit, x3. d2. Habit, 9. d3. Portion of leaf 


showing cell structure, 


Wa NEE “ 
2>> 
. \ | de 
l Q 
H 
i INA, 
V 
d3 
) 
i 
bs 
1Z C4 
A \ 
b. YN 


134 THE AMERICAN MIDLAND NATURALIST 


} 


A. Bazzania denudata p. 25. al. Habit, showing caducous tendency, x3. a2. Ventral 
surface, a3. Leaf cells, <280. 


B. Bazzania trilobata, approaching var. depauperata p. 24. bl. Habit, x3. b2. Ventral 
surface, 9. b3. Leaf cells, 280. 


C. Bazzania trilobata, p. 23. cl. Habit, x3. c2. Ventral surface, x9. c3. Leaf cells, 


x280 


D. Bazzania tricrenata p. 24. dl. Habit, x3. d2. Ventral view f. flagellum, 9. d3. 
Leaf cells, 280. d4. Leaves and underleaves of the typical form of B. tricrenata 
(after Macvicar). 
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A. Lepidozia reptans p. 26. al. Habit, x3. a2. Dorsal and ventral views, x9. a3. Leaf 
cells, ¥280. a4. Detail of leaf and underleaf, x58. 

B. Microlepidozia sylvatica, p. 27. bl. Habit, x3. b2. Habit, x9. b3. Leaf cells, x280. 
b4. Leaves, x58. b5. Underleaves, showing segments of unequal length, x58. 

C. Odontoschisma denudatum, p. 38. cl. Habits, one with denuded stem, 3. c2. Ventral 


surface, X9. c3. Leaf cells, X280. c4. Capsule opened, 9. c5. Tip of stem with 
cluster of gemmae, *9. 


D. Odontoschisma prostratum, p. 37. dl. Habit, x3. d2. Ventral surface, x9. d3. Leaf 
cells, 
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A. Calypogeia fissa, p. 30. al. Habit, x3. a2. Ventral surface, x9. a3. Leaf cells, <280. 
B. Calypogeia Neesiana, p. 29. bl Habit, x3. b2. Ventral surface, x9. b3. Leaf cells, 


x280. b4. Perigynium, a subterranean pouch. 


C. Calypogeia Sullivantii, p. 30. cl. Habit, <3. c2. Ventral surface, x9. c3. Leaf 
cells, x280. 


D.Calypogeia Trichomanis, p. 29. dl. Habit, x3. d2. Ventral surface, x9. d3. Leaf 
cells, x280. 
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A. Cephalozia bicuspidata, p. 32. al. Habit, x3. a2. Ventral view, x9. a3. Leaf, x58. 
280. B. Cephalozia catenulata, p. 34. b1. Habit, x3. b2. Ventral view, x9. b3. Leaf, x58. 
ells, C. Cephalozia connivens, p. 32. cl. Habit, x3. c2. Ventral view, x9. c3. Leaf, x58. 
D. Nowellia curvifolia, p. 35. dl. Habit, x3. d2. Ventral view, x9. d3. Leaf, x58. 


E. Cladopodiella fluitans, p. 36. el. Habit, x3. e2. Ventral view showing underleaves, 
x9, e3. Leaf, x58. 


eat F. Cephalozia media, p. 33. £1. Habit, x3. £2. Ventral view, x9. £3. Leaf, x58. 
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A. 

A. Lophocolea bidentata, p. 41. al. Habits of sterile and of fertile plants, 3. a2. B. CI 
Ventral surface, 9. a3. Leaf cells, <280. 

B. Lophocolea cuspidata, p. 42. b|. Habit, x3. b2. Ventral surface, x9. b3. Leaf cells, C. c} 

C. Lophocolea heterophylla, p. 42. cl. Habit, x3. c2. Ventral surface, x9. c3. Leaf D. CI 
cells, *280. 


D. Lophocolea minor, p. 43. dl. Habit, x3. d2. Ventral surface, x9. d3. Leaf cells, 
280. d4. Tip of leaf, showing gemmae, 13. 
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A. Chiloscyphus polyanthus, p. 45. al. Habit, x3. a2. Ventral surface, x9. a3. Leaf 
cells, 


. ad. B. Chiloscyphus pallescens, p. 44. bl. Habit, x3. b2. Ventral surface, *9. b3. Leaf 
cells, X280. 
cells, C. Chiloscyphus rivularis, p. 46. cl. Habit, x3. c2. Ventral surface, 9. c3. Leaf 


cells, 280. 
D. Chiloscyphus fragilis, p. 46. dl. Habit, x3. d2. Ventral surfaec, x9. d3. Leaf cells, 
«280, 
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A. Geocalyx graveolens, p. 49. al. Habit, x3. a2. Ventral surface, x9. a3. Leaf cells, 
x280 

B. Harpanthus scutatus, p. 48. bl. Habit, x3. b2. Ventral surface, x9. b3. Leaf cells, 
x280 

C. Jamesoniella autumnalis, p. 59. cl. Habits of fertile and sterile plants, x3. c2. Ven- 
tral surface, 9. c3. Leaf cells, x280. c4. Female inflorescence, showing ciliated 
mouth of perianth, *7. 

D. Jungermannia lanceolata, p. 58. dl. Habit, x3. d2. Ventral surface, x9. d3. Leaf 
cells, *280. d4. Plant with perianth (after Macvicar) 

E. Jungermannia pumila, p. 58. el. Habits of plants with perianth and without, *3. 
e2. Ventral view, <9. e3. Leaf cells, <280. 
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A. Isopaches bicrenatus, p. 53. al. Habit, 3. a2. Ventral view, *9. a3. Leaves, X13. 
a4. Leaf cells, a5. Gemmae, 

B. Lophozia incisa, p. 51. bl. Habit, x3. b2. Habit, x9. b3. Leaf, x13. b4. Leaf cells, 
«280. b5. Gemma, *280. 

C. Lophozia Mildeana, p. 51. cl. Habit, x3. c2. Ventral view, x9. c3. Leaf s. sinus, 
l. lobe, X13. c4. Leaf cells, x280. 

D. Marsupella emarginata, p. 64. dl. Habit, x3. d2. Ventral view, x9. d3. Leaf, x13. 
d4. Leaf cells, <280. 

=. Marsupella sphacelata, p. 65. el. Habit, x3. e2. Ventral view, x9. e3. Leaf, x13. 
e4. Leaf cells, <280. 
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A. Tritomaria exsecta, p. 57. al. Habit, x3. a2. Habit, showing gemmae, *9. a3. Gem- 


mae, X280. a4. Leaf cells, 


B. Isopaches Hellerianus, p. 53. bl. Habit, x3. b2. Ventral view, 9. b3. Gemmae, 


b4. Leaf cells, x280 


C. Anastrophyllum Michauxi, p. 56. cl. Habit, x3. c2. Ventral view, 9. c3. Gemmae, 


280. c4. Leaf cells, <280. 


D. Sphenolobus minutus, p. 55. dl. Habit, x3. d2. Ventral view with gemmae, 9. 


d3. Gemmae, 280. d4. Leaf cells, <280. 


E. Mylia anomala, p. 47. el. Habit, x3. e2. Showing underleaf, x9. e3. Leaf cells, 


x280 
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A. Plectocolea crenulata, p. 62. al. Habit, x3. a2. Ventral surface, x9. a3. Leaf cells, 


x280 


B. Plectocolea crenuliformis, p. 63. b1. Habit, x3. b2. Ventral surface, 9. b3. Leaf 
cells, x280. 


C. Plectocolea fossombronioides, p. 63. cl. Habit, x3. c2. Ventral surface, x9. c3. 
Leaf cells, <280. 


D. Plectocolea hyalina, p. 62. dl. Habit, x3. d2. Ventral surface, x9. d3. Leaf cells, 
«280. 


E. Nardia Lescurii, p. 60. el. Habit, x3. e2. Ventral surface, x9. e3. Leaf cells, <280. 
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A. Plagiochila asplenioides, p. 67. al. Habit, 3. a2. Ventral surface, x9. a3. Leaf 
cells, x280. 
B. Plagiochila Austini, p. 68. bl. Habit, x3. b2. Ventral surface, x9. b3. Leaf cells, 


x280 


C. Plagiochila Sullivantii, p. 67. cl. Habit, x3. c2. Ventral surface, x9. c3. Leaf cells, 
x289. 

D. Cephaloziella byssacea, p. 39. dl. Habit, x3. d2. Habit, x9. d3. Leaf cells, 280. 
d4. Tip of plant with perianth, x26. 

E.. Cephaloziella Hampeana, p. 40. el. Habit, x3. e2. Habit, x9. e3. Leaf cells, x280. 
e4. Tip of plant with perianth, x26 
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A. Diplophyllum apiculatum, p .69. al. Habit, x3. a2. Portion of stem, x9. a3. Leaf 
cells, x280. a4. Tip of plant showing perianth, 3. 

B. Diplophyllum taxifolium, p. 70. bl. Habit, x3. b2. Portion of stem, x9. b3 .Leaf 
cells, <280. 

C. Scapania nemorosa, p. 71. cl. Habit, <3. c2. Portion of stem, x9. c3. Detail of 
leaf margin, 280. c4. Tip of stem with perianth, p. x3. 


D. Scapania undulata, p. 71. dl. Habit, x3. d2. Portion of stem k. keel, x9. d3. Detail 


of leaf margin, 280. 
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A. Porella pinnata, p. 73. al. Habit, x3. a2. Ventral surface, x9. a3. Leaf cells, <280. 
B. Porella platyphylla, p. 74. b1. Habit, x3. b2. Ventral surface, 9. b3. Leaf cells, 
x280. 


b4. Showing relative sizes of ventral lobes and underleaf. 


C. Porella platyphylloidea, p. 73. cl. Habit, x3. c2. Ventral surface, x9. c3. Leaf cells, 


x280. c4. Showing relative sizes of ventral lobes and underleaf. c5. Ventral view, 


with male inflorescence, x3. 
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A. Radula complanata, p. 77. al. Habit, x3. a2. Ventral surface, x9. a3. Leaf cells, 


280. a4. Gemmae on leaf margin, 26 
B. Radula obconica, p. 76. bl. Habit, x3. b2. Ventral surface, x9. b3. Leaf cells, x280. 
C. Radula tenax, p. 76. cl. Habit, x3. c2. Ventral surface, x9. c3. Leaf cells, <280. 
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A. Frullania Asagrayana, p. 82. al. Habit, x3. a2. Ventral surface, x9. a3. Underleaf, 
x36. a4. Leaf cells o. ocelli, x280.—B. F. Brittoniae, p. 80. bl. Habit, x3. b2. 
Ventral surface, x9. b3. Underleaf, x36. b4. Leaf cells, x280.—C. F. eboracensis, 

p. 80. cl. Habit, x3. c2. Ventral surface, x9. c3. Underleaf, x36. c4. Leaf cells, 

x280. D. F. inflata, p- 78. dl. Habit, x3. d2. Ventral surface, x9. d3. Underleaf, 

x36. d4. Leaf cells, x280. E. F. plana, p. 81. el. Habit, x3. e2. Ventral surface, 
x9, e3. Underleaf, ~36. e4. Leaf cells, x280. F. F. riparia, p. 78. £1. Habit, x3. 
f2. Ventral surface, x9. £3. Underleaf, x36. £4. Leaf cells, x280. G. F. squarrosa, 

p. 79. gl. Habit, x3. g2. Ventral surface, x9. g3. Underleaf, x36. ¢4. Leaf cells, 

x280. 
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A. Leucolejeunea clypeata, p. 84. al. Habit, x3. a2. Ventral surface, x9. a3. Outline 
of leaf and underleaf, X26. a4. Detail of underleaf, X58. a5. Leaf cells, x280. 

B. Lejeunea cavifolia, p. 86. bl. Habit, x3. b2. Ventral surface, x9. b3. Outline of 
leaf and underleaf, x26. b4. Detail of underleaf, x58. b5. Leaf cells, <280. 

C. Lejeunea patens, p. 86. cl. Habit, x3. c2. Ventral surface, x9. c3. Outline of leaf 
and underleaf, *26. c4. Detail of underleaf, x58. c5. Leaf cells, <280. 

D. Jubula pennsylvanica, p. 83. dl. Habit, x3. d2. Ventral surface, x9. d3. Detail of 

underleaf, x58. d4. Leaf cells, x280. 
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. Microlejeunea Ruthii, p. 89. al. Habit, x3. a2. Ventral surface, <9, a3. Ventral 
view of leaf and underleaf, x58. a4. Detail of underleaf, <116. a5. Leaf cells, 
x280.—B. M. ulicina, p. 88. bl. Habit, x3. b2. Ventral surface, x9. b3. Ventral 
view of leaf and underleaf, x58. b4. Detail of underleaf, <116. b5. Leaf cells, 
x280.—C. M. laetevirens, p. 88. cl. Habit, x3. c2. Ventral surface, x9. c3. Ven- 
tral view of leaf and underleaf, 58. c4. Detail of underleaf, <116. c5. Leaf cells, 
x280.—D. Cololejeunea Biddlecomiae, p. 90. dl. Habit, x3. d2. Ventral sur- 
face, *9. d3. Ventral view of leaf, x58. d4. Stylus, x116. d5. Leaf cells, p. 
papilla, 280. E. Harpulejeunea ovata, p. 85. el. Habit, x3. e2. Ventral surface, 
x9, e3. Ventral view of leaf and underleaf, x58. e4. Detail of underleaf, <116. 


e5. Leaf cells from near base of leaf. 0. ocellus. 280. 
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A. Fossombronia cristula, p. 92. al. Habit, x3. a2. View of ventral side showing rhiz- 


oids, r x9. a3. Elater, X280. a4. Spore, <280. 


B. Fossombronia foveolata, p. 91. b1. Habit, x3. b2. Ventral view of thallus. s. sporo- 
phyte, x9. b3. Elater, x280. b4. Spore, <280. 

C. Fossombronia Wondraczeki, p. 91. cl. Habit, x3. c2. Ventral view of thallus, x9. 
c3. Elater, x280. c4. Spore, 280. c5. Sporophyte with pseudoperianth, p. s. seta, 
c. capsule, 9. 

D. Blasia pusilla, p. 96. dl. Habit r. receptacle, a. leaf auricle, 3. d2. Flask-shaped 
receptacle bearing gemmae, X13. d4. Gemma from flask, x58. d5. Stellate gemma, 
x58 
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da 


A. Pallavicinia Lyellii, p. 97. al. Habit, i. involucre, x3. a2. Section of thallus, 1. 
lignified cells (after Casares-Gil). a3. Fruiting plant with young sporophyte, s. 
i. involucre, p. pseudoperianth. 

B. Pellia epiphylla, p. 93. bl. Habit, i. involucre, x3. b2. Diagram showing base of 
sporophyte, s. seta, c. calyptra, i. involucre (after Miller). b3. Section of thallus 
showing thickened bands, t. (after Macvicar). b4. Multicellular spore. b5. An 
elater and a portion in detail. 

C. Pellia Fabroniana, p. 94. cl. Habit, x3. c2. Diagram showing base of sporophyte, 
s. seta, c. calyptra, i. involucre (after Miller). 

D. Pellia Neesiana, p. 94. dl. Habit, x3. d2. Diagram showing base of sporophyte, 


s. seta, c. calyptra, i. involucre (after Miller). d3. Section of thallus showing 


thickened bands, t. (after Casares-Gil). 
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A. Metzgeria conjugata, p. 98. al. Habit of ventral surface showing male and female 


branches, <3. a2. Ventral surface, <9. a3. Marginal hairs, x58. a4. Section of 
thallus, x22 (after Macvicar). a5. Antheridial branch, 26. a6. Capsule opened, 
x13. B. Metzgeria crassipilis, p. 99. bl. Habit of ventral surface, x3. b2. Dorsal 
surface showing gemmae distribution, 9. b3. Marginal hairs, x58. b4. Section of 
thallus, X22 (after Evans). b5. A gemma, x13. C. Metzgeria furcata, p. 99. cl. 
Habit of ventral surface showing linear adventive branches, <3. c2. Ventral surface 
showing distribution of hairs, 9. c3. Marginal hairs, x58. c4. Section of thallus, 
x22 (after Macvicar). D. Metzgeria hamata, p. 100. dl. Habit of ventral surface 
showing ventral branches, <3. d2. Ventral surface showing distribution of hairs, <9. 


d3. Marginal hairs, x58. d4. Section of thallus, 22 (after Macvicar). 
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A. Riccardia latifrons, p. 103. al. Habit, x3. a2. Ventral surface, x9. a3. Section of 
thallus, x44 (after Macvicar). 

B. Riccardia multifida, p. 102. b1. Habit, x3. b2. Ventral surface, 9. b3. Section of 
thallus, X44 (after Macvicar). 

C. Riccardia palmata, p. 104. cl. Habit, x3. c2. Ventral surface, x9. c3. Section of 
thallus, X44 (after Macvicar). c4. Sporophyte emerging from calyptra, <4 (after 
Meylan). 

D. Riccardia pinguis, p. 101. dl. Habit, x3. d2. Ventral surface, x9. d3. Section of 
thallus in outline (after Macvicar). 

E. Riccardia sinuata, p. 102. el. Habit, x3. e2. Ventral surface, x9. e3. Section of 
thallus, x44 (after Macvicar). 
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. Conocephalum conicum, p. 106. al. Habit, x3. a2. Habit, with antheridial recep- 


tacle, x34. a3. Female plant with receptacle, x34. a4. Areolae from dorsal surface, 
x5. a5. A pore, X116. a6. Diagram of section of simple pore. 


. Dumortiera hirsuta, p. 108. b2. Habit, with antheridial receptacles, x34. b3. Arche- 


gonial receptacle, 3/4 (after Macvicar). b4. Showing rhizoid distribution on 
ventral surface, X2!/2. b5. Diagram of portions of “peg” and smooth rhizoids. 


- Marchantia polymorpha, p. 105. c2. Habit showing archegonial receptacle, 3/4. 


c3. Habit showing antheridial receptacle, x34. c4. Areolee from dorsal surface, 
x5. 5. A pore, XI16. c6. A cupule. c7. Diagram of section of compound pore. 
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A. Reboulia hemisphaerica, p. 100. al. Habit, x3. a2. Thallus with both antheridial 
and archegonial receptacles (after Bischoff). a3. pore, <116. 

B. Asterella teneila, p. 111. bl. Habit with archegonial receptacle, p. pseudoperianth, 
x3. b2. Areolae from dorsal surface, x13. b3. A pore, X116. b4. Ventral surface 
showing arrangement of scales, <9. 

C. Lunularia cruciata, p. 107. cl. Habit, c. cupule with gemmae, x3. c2. Areolae from 
dorsal surface, X13. c3. A pore, X116. c4. Archegonial and antheridial receptacles 


(after Casares-Gil). 
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A. Riccia arvensis, p. 115. al. Habit, s. sporophyte, x3. a2. Spore, *280. a3. Diagram 
of section of thallus. 


B. Riccia fluitans, p. 113. bl. Habit of land form, s. sporophyte, x3. b2. Spore, 280. 
b3. Diagram of section of thallus. 

C. Riccia membranacea, p. 114. cl. Habit, s. sporophyte, x3. c2. Spore, 280. c3. 
Diagram of section of thallus. 


D. Riccia Sullivantii, p. 114. dl. Habit, s. sporophyte, x3. d2. Spore, 280. d3. 
Diagram of section of thallus. 


E. Ricciocarpus natans, p. 112. el. Habit, s. sporophyte, v. ventral scale. 


| 
Wf D 
/ 
GZ 
q 
% 6° 
ce 
ce 


158 THE AMERICAN MIDLAND NATURALIST 


A. Anthoceros crispulus, p. 117. al. Habit, s. sporophyte, i. involucre, |. lamellae 
c. Position of columella, <3. a2. Elaters, x280. a3. Spore, 280. 


B. Anthoceros laevis, p. 116. bl. Habit, s. sporophyte, i. involucre, <3. b2. Elaters, 
x280. b3. Spore, <280. 


C.Anthoceros punctatus, p. 117. cl. Habit, s. sporophyte, i. involucre, x3. c2. Elaters, 
c3. Spore, 


D. Notothylas orbicularis, p. 118. dl. Habit, s. sporophyte, x3. d2. Elaters, <280. 


d3. Spore, 280. d4. Diagram of sporophyte, f. foot, c. capsule, i. involucre. 
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60 
60 
Anastrophyllum (Spruce) Steph. ...... 55 
Michauxi (Web.) Buch........ 56, 142 
ambrosioides Pears. 102 
103 
102 
104 
103 
pinnalifida Nees 103 
102 
Angiocarpus Trevis. 112 
Anthoceros [Micheli] L. 116 
crispulus (Mont.) Douin. ....117, 158 
116 
117, 158 
var. mulltifidus Nees.............. 117 
var. crispulus Mont. ..............117 
117 
116 
Anthocerotales 13, 116 
Antoiria vulgaris Raddi ....................-. 74 
anomala 47 
autumnalis (DC.) Schiffn. .......... 119 
autumnalis 59 
62 
62 
58 
58 
59 
Archilejeunea clypeata Schiffn. .......... 84 
Askepos brevipes Griff. 109 
hemisphaerica 110 
tenella (L.) Beauv. _........ lll, 156 
Bazzania (Bazzanius) S. F. Gray...... 23 
deflexa (Mart.) Underw. ............ 119 
denudata (Torr.) Trevis. ....25, 134 
triangularis (Schl.) Lindb. ....24, 119 
tricrenata( Wahlenb.) Trevis. 24, 134 
tridenticulata Trevis. 23 
trilobata (L.) S. F. Gray......23, 134 
var. depauperata K. Mill. 
24, 134 
platyphylla (L.) O. K,. .............. 74 
Porella (Dicks.) O. K. .............. 119 


Index * 


* Synonyms are printed in italics. Bold face figures refer to plates. 


96 


trichophyllum (L.) Dum. ....21, 133 
Blepharozia pulcherrima Lindb. ........ 20 


96 
28 
30, 136 
var. integrifolia Raddi ........ 29 
integristipula Steph. 29 
Neesiana (Carest. et Massal.) 

Sullivantii Aust. ..................-- 30, 136 
Trichomanis (L.) Corda......29, 136 

var. communis Nees ...........- 29 

var. fissa Massal. .............. 

var. repanda Nees ............---- 30 

Carpobolus orbicularis Schwein. ........118 
Cavendishia S. F. 72 
73 
platyphylla S. F. Gray................ 74 
bicuspidata (L.) Dum. ........32, 137 
39 
catenulata (Hiib.) Spruce....34, 137 

var. pallida Spruce.................. 33 
connivens (Dicks.) Lindb. ....32, 137 
35 
denudata Spruce 38 
39 

var. Starket Spruce.............. 39 
fluitans Spruce .............. 36 
lunulaefolia Dum. 33 
33 
multiflora Spruce 32 
obtusifolia Lindb. ......................-. 36 
33 
34 
34 
symbolica Breidl. ................---------- 33 

var. pallida Massal. ............ 33 
virginica 34 

31 
Cephaloziella (Spruce) Schiffn. ........ 38 


| 
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byssacea (Roth) Warnst. ....39, 144 
divaricata 39 
Hampeana (Nees) Schiffn. 40, 144 
39 
40 
38 
Chaetopsis trichophylla Mitt. .............. 21 
Chamaeceros fertilis Milde ................ 118 
Cheilolejeunea phyllobola (Nees & 
119 
fragilis (Roth) Schiffn. -..... 46, 139 
lophocoleoides Nees 
pallescens (Ehrh.) Dum. ....44, 139 
polyanthus (L.) Corda ...... 45, 139 
var. erectus Schiffn. ............ 46 
var. fragilis K. Mill. -......... 46 
var. pallescens Hartm. ........ a4 
var. rivularis Nees...............--- 46 
var. viticulosis Lindb. .......... 
rivularis (Schrad.) Loeske....46, 139 
104 
28 
Trichomanis var. communis 
29 
Cladopodiella Buch 36 
fluitans (Nees) Buch .......... 36, 137 
36 
Clasmatocolea Spruce 47 
Dumortieri Hiib. & Genth. . 91 
W ondraczeki Dum. .............--------- 91 
Coleochila anomala Dum. ...............--. 47 
Cololejeunea (Spruce) Schiffn. -......... 89 
Biddlecomiae (Aust.) Evans 90, 150 
Conocephalum Wigg. 106 
conicum (L.) 106, 155 
Conocephalus Neck. 106 
conicus (Corda) Schiffn. ............119 
Dichominum cruciatum Trevis. .........--- 107 
Dilaena Lyellii Dum. ....................------ 97 
Diplolaena Lyellii Dum. .................... 97 
Diplomitrium Lyellii Corda ................ 97 
Diplophylleia Trevis. 68 
apiculata Evans 69 
Helleriana Trevis. ...............-.-.--. 53 
apiculatum (Evans) Steph..... 69, 145 
exsectum Wanrnst. 57 
gupsophilum Loeske ...................- 55 
Hellerianum Dum. 53 
Michauxi Warnst. 56 


taxifolium (Wahlenb.) Dum. 70, 145 
08 


hirsuta (Sw.) Nees ............ 108, 155 
var. angustior G.L.N. ................-. 108 
var. intermedia G.LIN. ................ 108 
var. irrigua Spruce -....................... 109 
Echinomitrion furcatum Corda .......... 99 
Echinomitrium Corda 97 
crenulatus Loeske ...... 62 
hyalinus Breidl. .. 62 
Eucephalozia bicuspidata Schiffn. ...... 32 
Eulejeonea Schilin.. 85 
Fegatella 106 
comea Words ..106 
hemisphaerica Tayl. 110 
Fimbriaria tenella Nees ...........- 111 
Fossombronia Raddi ....................-.-- .. 90 
91 
92, 151 
Dumortieri Lindb. 91 
foveolata Lindb. .................... 91, 151 
91 
Wondraczeki (Corda) Dum. 91, 151 
Fossombroniaceae 90 
77 
aeolotis Mont. & Nees ..........------ 78 
Asagrayana Mont. ...............- 82, 148 
Brittoniae Evans ................-. 80, 148 
dilatata Underw. 80 
eboracensis Gottsche ...........- 80, 148 
Hutchinsiae var. integrifolia 
83 
inflata Gottsche ..................---- 78, 148 
laeviscypha 80 
mexicana Lindenb. 78 
microscypha Tayl.. 80 
80 
pennsylvanica Steph. ..........---------- 83 
80 
squarrosa (BI.R.N.) Dum. 79, 148 
Sullivantii Aust. 80 
virginica Gottsche 80 
77 
49 


graveolens (Schrad.) Nees....49, 140 
Grimaldia hemisphaerica Lindenb. ....110 
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Harpalejeunea (Spruce) Schiffn. -..... 84 
ovata Hook.) Schign. .......... 85, 150 
40 
scutatus (Web. & Mohr.) 
106 
Herberta (Herbertus) S. F. Gray...... 19 
adunca (Dicks.) S.F.Gray 19, 119 
19, 133 
deflexum var. tricrenatum Nees.... 24 
trilobatum Nees 23 
Hygropyla irrigua Tay). .............-...-.-.- 108 
Hypenantron tenellum Trevis. ...........- 
52 


bicrenatus (Schmid.) Buch....53, 141 
Hellerianus (Nees) Buch....53, 142 


Jamesoniella (Spruce) Schiffn. -......... 59 
autumnalis (DC.) Steph. ....59, 140 

82 
Hutchinsiae var. Sullivantii 
pennsylvanica(Steph.) Evans 83, 149 

Jungermannia [Ruppius] L, 57 
albicans var. taxifolia Nees.......... 70 
47 
67 
bicrenata Schmid. ................--.----- 53 
bicrenata Lindenb. ..................------ 53 
4] 
96 
Calypogeia Raddi ................-.------ 30 
34 
cavifolia (Ehrh.) Lindb. .............. 86 
clypeata Schwein. 84 
commutata Hib. 53 
77 
crenuliformis Aust. 63 
43 
35 
curvifolia Hook; 35 
56 
25 


distans Schwein. ...................--------- 73 
39 
emarginata Ehrh. 64 
endiviaefolia Dicks. ....................-- 94 
exsecta Schmid. .....................- 57, 119 
57 
32 
56 
30 
36 
fossombronioides Aust. .............-.- 63 
46 
furcata L. ..... 
var. elongata Hook. 98 
graveolens Schrad. 49 
gupsophila Wallr. 55 
Hampeana Nees ................--.------- 40 
Hellerianus Nees .......................... 53 
heterophylla Schrad. ...................- 42 
inflata var. fluitans Ness 36 
Lammersiana Hib. 
lanceolata Schrad. ................ 58, 140 
lunulaefolia Dum. .................-.....- 33 
97 
macrorhiza Dicks. 64 
Mildeana Gottsche ...................... 51 
55 
minutissima Hook. 88 
102 
var. sinuata Hook. .............. 102 
nemorosa [Micheli] L. ................ 
obtusifolia Sull. 
pallescens Ehrh. ........................ é 
var. rivularis Schrad. ............ 46 
palmata 
101 
platyphylla L. ... 
platyphylloidea Schwein. ............ 73 
polyanthus L. .. . 45 
var. pallescens ‘Lindenb. ..... 44 
73 
pulcherrima Web. 20 
pulvinata Raddi 65 
reclusa Tayl. . 34 
scalaris var. denudata Matt. ...... 38 


Schmideliana Hiib. ... 
Schraderi Mart. .......................... 59 
scutata Web. & Mohr. 
serpullifolia Dicks. 86 
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squarrosa BI. R. N. 79 
39 
48 
subapicalis Nees 59 
taxifolia Wahlenb. 70 
Taylori var. anomala Nees ........ 47 
tomentella Ehrh. 22 
21 
tricrenata Wahlenb. _..................... 24 
88 
71 
verruculosa Lindb. 53 
viridissima Wees 51 
W ondraczeki Corda ...................- 91 
Jungermanniaceae  _............. 50 
Jungermanniales 12, 19 
12 
Kantia (Kantius) S. F. Gray ........... 28 
Calypogeia Lindb. ......................-- 30 
30 
Sullivantii Underw. 30 
Trichomanis Lindb. .................-.-.- 29 


Trichomanis (L.) S.F.Gray....29, 119 


var. Neesiana Carest. & 


29 
Leioscyphus anomalus Steph. ...........-.- 47 
85 

Biddlecomiae Aust. 90 
cavifolia (Ehrh.) Lindb. ....86, 149 
clypeata (Schw.) Sull. -............... 84 
84 
90 
glaucophylla Gottsche ..............-..- 88 
laetevirens Nees & Mont. ............ 88 
laetevirens Steph. 88 
85 
86, 149 
88 
Lejeuneaceae ...............----- 83 
reptens Dem. 26, 135 
23 
Leptoscyphus anomalus Mitt. ............-- 47 
Leucolejeunea Evans .....................-----+- 83 


clypeata Evans ...................-.- 84, 149 


Liochlaena lanceolata Nees ................ 58 
40 
bidentata (L.) Dum. ............ 41, 138 
var. ciliata Velenovsky.......... 42 
var. cuspidata Nees .............. 42 
cuspidata Limpr. ................-- 42, 138 
heterophylla Nees ......... - 42 
heterophylla (Schrad.) Dum. 42, 138 
var. minor Douin .................... 43 
Hookeriana Nees 4] 
41 
50 
bicrenata (Schmid.) Dum. .......... 53 
Helleriana Boulay ...................... 53 
incisa (Schrad.) Dum. ........ 51, 141 
inflata subsp. fluitans _................... 36 
marchica (Nees) Steph. -............. 119 
Mildeana(Gottsche) Schiffn. 51, 141 
55 
ventricosa (Dicks.) Dum. ............ 119 
Lunularia [Micheli] Adans. .............. 107 
cruciata (L.) Dum. ............ 107, 156 
73 
microrhyncha Tayl. 73 
platyphylloidea Dum. .................. 73 
Marchantia [Marchant—f.] L. .......... 104 
hemisphaerica L. 110 
108 
108 
104 
13, 104 
107 
endiviaefolia Lindb. ..............----- 95 
epiphylla Lindb. 93 
94 
emarginata (Ehrh.) Dum. ....64, 141 
ervthrorhiza 65 
45 
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sphacelata (Gies.) Lindb. ....65, 141 

65 
64 
Martinellius (Martinellia) S. F. 

complanatus S. F. Gray................ 77 
nemorosus S. F. Gray...............--- 71 
anauata S. F. 71 

Mastigobryum G. L. N. 23 
ambiguum Lindenb. .................-.-.- 25 
ireangulare Stepi.. 24 

Mastigophora Nees 

crenulata Corbiere 62 
hyalina Corbiere ...............----------- 62 

97 
conjugata Lindb. .................- 98, 153 
crassipilis (Lindb.) Evans....99 153 
furcata (L.) Dum. .............- 99, 153 

subsp. crassipilis Lindb. ...... 99 

100 

Metzgerineae 


Microlejeunea (Spruce) Jack & Steph. 87 
laetevirens (Nees & Mont.) 


88 
89, 150 
ulicina (Tayl.) Evans.......... 88, 150 

Microlepidozia Joerg. ...........-.----------+-+ 27 
sylvatica (Evans) Joerg. ....27, 135 
30 
Mnium Trichomanis L. .............--------- 29 
Mylia (Mylius) S. F. Gray .............. 47 
anomali (Hook.) S. F. Gray 47, 142 
Taylori var. anomala Carr. ........ 47 
Nardia (Nardius) S. F. Gray .......... 69 
crenuliformis Lindb. ...........-..------ 63 
emarginata Lindb. ..............-.-------- 65 
emarginata S. F. Gray .......-.------- 65 
wer. Garr, 65 
fossombronioides Lindb. .............- 63 
62 
Lescurii (Aust.) Underw. ....60, 143 
65 
118 
orbicularis (Schwein.) Sull. 118, 158 
35 


curvifolia (Dicks.) Mitt. ....35, 137 


110 
Odontoschisma Dum. 37 
denudatum (Mart.) Dum. ....38, 135 
Hiibenerianum Aust. ................-.-- 38 
prostratum (Swartz) Trevis. 37, 135 
Sphagni (Dicks.) Dum. .............. 119 
var. denudatum Massal. & 
109 
= (Pallavicinius) S. F. 
‘Lyeli (Hook.) S. F. Gray 97, 152 
Pandulphinius serpyllifolius S.F.Gray 86 
Pellia [Micheli] Raddi 92 
95 
endiviaefolia Dum. ...................... 94 
epiphylla (L.) Corda............ 93, 152 
var. longifolia Hook. .......... 94 
f. Neesiana Gottsche ............ 94 
Fabroniana Raddi ................ 94, 152 
Neesiana (Gottsche) Limpr. 94, 152 
92 
Phragmicoma clypeata Nees ............-.-- &4 
66 
allegheniensis Evans .............---..-- 67 
asplenioides (L.) Dum. ...... 67, 144 
porellioides (Torr.) Lindb. .......... 119 
Sullivantii Evans 68 
Sullivaniii Gottsche................ 67, 144 
119 
66 
61 
crenulata (Sm.) Evans.......... 62, 143 


crenuliformis (Aust.) Mitt. 63, 143 
fossombronioides (Aust.) Mitt. 63, 143 


hyalina (Lyell) Mitt. —........ 63, 143 
Pleuroschisma Dum. 23 
deflexum Nees 24 
denudatum Dum. 38 
tricrenatum Dum. .....................----- 24 
23 
73 
platyphylla 74, 146 
platyphylloidea (Schwein.) 
73, 146 
Sullivantii Underw. ................-.-.-- 73 
72 
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Preissia cucullata Mont. & Nees.........- 107 
Prinolobus Hellerianus Schiffn. -......... 53 
ciliare var. pulcherrimum Warnst. 20 
var. Wallrothianum Nees...... 20 
pulcherrimum(Web.) Hampe 20, 133 
77 
complanata (L.) Dum. .......... 77, 147 
77 

obconica Sull. .................... 76, 147 
76, 147 
71 
Xalapensis Mont. ..................------ 119 
75 
hemisphaerica (L.) Raddi 110, 156 
109 
Rhacotieca 110 
Rhakiocarpon Corda 109 
100 
fuscovirens Lindb. ...................-...- 101 
latifrons Lindb. ................ 103, 154 
var. sinuata Lindb. .............. 103 

103 
multifida (L.) S. F. Gray 102, 154 
palmata (Hedw.) Carruth. 104, 154 
pinguis (L.) S. F. Gray......101, 154 
101 
sinuata (Dicks.) Trevis. ....102, 154 
100 
(amet, 115, 157 
115 
115 
canaliculata Hoffm. .............. 
eudichotoma Bisch. ..........----.------ 113 

var. canaliculata Roth.......... 113 

var. Sullivantii Underw. ...... 114 

var. terrestris Aust. .............. 114 
Hiibenariana Lindenb. ..............- 114 
Hiibeneriana Underw. ...........-.----- 114 
eee 114 


lutescens Schwein. 

membranacea Gottsche & 
114, 157 

nodosa Boucher 113 


stenophylla Spruce ...................... 113 
subcrispula Warnst. 115 
Sullivantii Aust. 114, 157 
112 
113 
membranacea Evans ................------ 114 
Sullwants Evans 114 
Ricciocarpus Corda ............ 1 
natans (L.) Corda.............. 112, 157 
112 
Saccogyna graveolens Lindb. .............. 49 
Sarcoscyphus 64 
emarginatus Hartm. ...................--- 65 
sphacelatus Nees. 65 
var. erythrorhizus Limpr. .... 65 
Sullivantii DeNot. 65 
70 
nemorosa (L.) Dum. ............ 71, 145 
undulata (L.) Dum. .......... 71, 145 
68 
Schisma juniperinum Sull. .................- 19 
Sendtnera juniperina Sull. -................. 19 
6l 
crenulatum Mitt. ................---------- 62 
crenuliforme Steph. ...........-.-------- 63 
lanceolata (L.) Steph. ................ 
crenulata Bemet .................-.------- 6 
62 
communis var. macrior Nees........ 38 
Sphenolobus (Lindb.) Steph. -............. 54 
gupsophilus Loeske 55 
Hellerianus Steph. ..........---.-------- 53 
56 
minutus (Crantz) Steph. ....55, 142 
Staurophora pulchella Willd. ........-.-- 107 
Steetzia Lyellii Lehm. ..............--------- 97 
Stephania complanata (L.) Kuntze...... 77 
Stephania alpestris O. Kuntze ...........- 77 
Strozzia S. F. Gray.... ..109 
Thallocarpus Lindb. 
21 
tomentella (Ehrh.) Dum. ....22, “133 
Tritomaria Schiffn. 56 
exsecta (Schmid.) “Schifin. ...57, 142 


exsecta (Schiffn.) Loeske ............ 57 
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A Phytosociological Study of an Evergreen Oak Forest 
in the Vicinity of New Orleans, Louisiana 


William T. Penfound and Julian A. Howard 


INTRODUCTION 


The evergreen oak forest in the vicinity of New Orleans corresponds to 
Forest Cover Type No. 78 of the report of the Committee on Forest Types 
(Hawley, et al, 1932). This type is referred to as the “Live Oak Forest” in 
which live oak is pure or predominant but with red gum, evergreen magnolia, 
holly, laurel oak, water oak, and hawthorn as associates. It is said to occur in 
Southern Louisiana along well-drained borders of tidal marshes and to be 
climax in the succession. WViosca (1933) states that “live oaks, draped with 
Spanish Moss, are the dominant trees on the coastal ridges, but give way as 
we proceed inland to a mixed forest consisting chiefly of live oak, water oak, 
red or sweet gum, elm, hackberry and magnolia, often with an undergrowth 
of dwarf palmetto or switch cane, or both.” It is apparent that there is con- 
siderable diversity in the composition of the evergreen oak forest and that no 
single study will suffice to describe this forest adequately. 


The sample of the evergreen oak forest studied is located at Lyon Villa 
on Bayou Sauvage about 13 miles east of Tulane University, New Orleans, 
La. Bayou sauvage is an abandoned distributary of the Mississippi River 
which apparently debouched from it near Kenner, La. and emptied itself into 
the Gulf of Mexico near what is now Chef Menteur Pass (Fig. 1). The 
upper part of the bayou is nearly obliterated but the lower end for more than 
a mile above Chef Menteur Pass is a tidal channel of considerable depth. In 
company with other distributaries, Bayou Sauvage is flanked by natural levees 
which slope gradually away from the channel to low-lying land, covered almost 
continuously with water. The frontlands of these natural levees are composed 
of silt or coarse clay in contrast to the fine textured clays or gumbo of the 
backlands or “blacklands” as they are sometimes called. The frontlands are 
populated by an evergreen forest in which water oak, live oak, and hackberry 
are the principal species. These species are eliminated in the wet backlands, 
which are populated by bald cypress and tupelo gum. 


The forest on the south bank of the bayou has been reduced to scattering 
fragmentary remnants due to the location of the Old Spanish Trail on that 
bank, but the forest on the north bank is a well-developed second growth 
stand. This forest presents a striking appearance with its wide-spread live 
oaks draped with spanish moss and an understory of dwarf, blue-green pal- 
mettoes (Fig. 2). The effect is enhanced further by an occasional evergreen 
magnolia with its large shiny leaves and huge flowers. It is these characteris- 
tics of the evergreen oak forest which lend a romantic charm possessed by few 
other forest types throughout the world. 
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The stand analyzed is a well-developed tract of timber about 50 years 
old. The site was originally under cultivation as shown by the parallel fur- 
rows and ridges throughout the area. According to former caretakers of this 
property, it was planted in sugar cane until 1886 at which time the plantation 
cane mill blew up killing a number of workers. The land was allowed to go 
uncultivated from that date. At present it shows but little disturbance by man. 
A camp site has been prepared in one portion of the stand but little modifica- 
tion of the forest in its vicinity was noted. 


ou Sauvauge. 


Fig. 2. Evergreen oak forest as viewed from cleared camp site. 


PROCEDURE 
, The stand was analyzed in October and November of 1937 and in May, 
Sg 1938. In making the phytosociological analysis, the following procedure was 
adhered to. After a general reconnaissance of the association, an area of 
about two acres, considered as representative, was delineated and all further 
work was done in this plot. Small’s (1933) “Manual of Southeastern Flora” 
; has been followed in the matter of nomenclature. 


Frequency and coverage data are important in segregating the community 
components in their proper relationship as regards dominance. For this pur- 
pose coordinate paper is used, the list of species being placed on the ordinates 
and the quadrat numbers on the abscissae. As each species is encountered it 
is assigned an estimated cover value according to the following which is a 
modification of that used by Cain (1932) and other workers: 

x—less than 1% 2—26% to 50% 
to 5% 3—51I% to 75% 
1—6% to 25% 4—76% to 100% 
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This scale has two distinct advantages over the system previously utilized. 
In field work it is customary to think and estimate in terms of quarters of 
the quadrat area. This system lends itself admirably to such estimation since 
“2” may be taken to represent from one to two quarters of the quadrat area, 
“3” from two to three quarters and so on. Furthermore it is possible to add 
the figures and divide by the number of quadrats to obtain an average cover- 
gtade for each species. This is possible since numbers “1” to “4” represent 
multiples of the same arithmetical values and, therefore, lend themselves to 
calculations of averages. In determining average covergrades “x” has been 
arbitrarily assigned a value of 0.05 and “1/” has been given a value of 0.2 
(1/5 of “1”). If for example, in a series of ten quadrats the cover values 
obtained for a given species were: 2, 1, 1/, 3, 2, 1/, 2, 4, 2, and 3, then the 
average covetgrade would be 1.94 (19.410). It should be pointed out, 
however, that the figure 1.94 is not to be taken as an exact quantitative repre- 
sentation of cover since the original cover values were only estimations. It 
does mean, however, that the covergrade of that species is much closer to “2” 
than to “1,” a fact which may be of great significance in community studies. 


TREE STRATUM 


In analyzing the tree stratum, fifteen plots of one-fortieth acre each were 
established along two continuous parallel rows and data on crown cover, num- 
ber of trees, height of trees, and diameter at breast height were procured. 


The coverage data obtained indicate clearly that Quercus nigra with a 
TABLE |1.—Frequency and coverage data for the woody species in the 
evergreen oak forest, Nov. 21, 1937. 


Species Quadrats 
12345 67 8 91011 12 13 14 15| 


> | 

x x xX x | 27] Ol 
1 = 53 | .50 
Fraxinus americana x x 14 Ol 
Epibaterium carolinum .............--- x x x | 20 | 
x ix x x x 47 |] 
Toxicodendron toxicodendron ............ x x x xx | © 
Partenocissus quinquefolia ................-- x x | 14 { .Ol 
Smilax rotundifolia x x x & 
Berchemia scandens x | 14] 02 
Bignonia radicans x x x 
Anisostichus crucigera ............-- 1 x Kee 
Quercus virginiana 1 3 80 | .84 
2324 122 1 1] 87 | 1.30 


Extra species: Magnolia grandiflora; Ampelopsis arborea. 
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covergrade of 1.3 and Quercus virginiana (covergrade, 0.84) were the domi- 
nant species (Table 1). Celtis mississippiensis, with a covergrade of 0.50 was 
the only important subdominant. On the basis of frequency percentage 


TaB_e 2.—Data on trees in the evergreen oak forest. 


Average Average Basal area, 
No. per d.b.h. height (Sq. ft. 
Species acre (inches) (feet) per acre) 
50 13.1 69.6 60.9 
Celtis mississippiensis -..........--..--.------------ 48 4.1 69.2 8.2 
Gleditsia triacanthos 3 42 


SHRUBS-S SPECIES 
HERBS -28 SPECIES 


SSS 


Fig. 3. Coverage—Stratification diagram of the evergreen oak forest Nov., 1937. 
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(47%) Ulmus americana might also rank as an important component but the 
low covergrade (0.10) excludes it from serious consideration. 


The analytic data on the trees are presented in Table 2. It is the usual 
impression that live oak in the predominant species in the evergreen oak forest. 
However, the data on the number of trees and the basal area per acre prove 
clearly that the water oak, Quercus nigra, is by far the most important 
species. In spite of the fact that hackberry is very numerous (48 per acre), 
the basal area was only 8.2 sq. ft. per acre. This species, therefore, has little 
influence upon the environment at the present time. The remainder of the 
trees listed are of less importance. Height determinations made on ten tall 
specimens of each of the three above species indicated that there is no signifi- 
cant difference in height (Table 2). It is interesting to note that, although 
the average height of the hackberry trees growing well within the forest is 
almost identical with that of the other two species, the hackberries in the oak 
forest-swamp ecotone were taller (86.2 ft.). This fact, as well as an examina- 
tion of the area, indicates the more moist conditions in the oak forest-cypress 
swamp ecotone. 


Fig. 4. Interior of evergreen oak forest showing dense stratum of the dwarf palmetto. 


The coverage-stratification diagram (Fig. 3) gives a graphic conception of 
the space relations in the evergreeen oak forest. The taller trees are all about 
69 feet high with few branches lower than 30 feet from the ground. The 
shrub layer, consisting primarily of the dwarf palmetto, forms an almost con- 
tinuous stratum five feet in height. It is insufficient, however, to prevent the 
development of an herb layer. This layer is usually less than one foot high 
since the oak forest grass, Oplismenus setarius, is the most important species. 


] 
and 
mett 
spict 
and 
tion 
paln 
of t 
little 
paln 
shru 
mine 
list.’ 


thos: 
rats 

emp. 
the | 
strat 
since 


the 
(Tal 
was 
men: 
grad 
herb: 
Uni 
canti 
less | 


/ 
31, | 
flora 
the 
age 
than 
(av 
othe: 
num 
suge 


| 


EVERGREEN OAK FOREST, LOUISIANA 


SHRUB STRATUM 


In studying the shrub layer, fifteen quadrats of two square meters each 
and spaced at a predetermined distance, were utilized. Only the dwarf pal- 
metto, Sabal louisiana, was found in the quadrats. This species formed a con- 
spicuous layer throughout the forest, possessing a frequency percentage of 100 
and a covergrade of 1.5. This coverage is much lower than a casual examina- 
tion of the area suggests. Figure 4 indicates the apparent density of the dwarf 
palmetto. The low coverage is undoubtedly due to the vertical arrangement 
of the leaves. When projected on the ground these leaves occupy relatively 
little space as compared with the same leaves placed horizontally on the soil 
surface. This is significant since very tittle shade is produced by the dwarf 
palmetto except early in the morning and late in the afternoon. Four other 
shrubs (Ilex vomitaria, Callicarpa americana, Sambucus canadensis and Asi- 
mina triloba) were noted outside the quadrats and placed in an “extra species 
list.” 


Hers STRATUM 


The nature of the herbaceous layer was determined by methods similar to 
those utilized in analyzing the tree and shrub strata. Twenty temporary quad- 
rats of one squate meter each, spaced arbitrarily at five meters apart, were 
employed in obtaining frequency and coverage data. Transgressive species of 
the tree and shrub synusiae were included in the analysis of the herbaceous 
stratum but the dwarf palmettoes were omitted in determining cover values 
since they had already been assigned coverage values in the shrub layer. 


Twenty-eight species were encountered in the herbaceous stratum, all of 
the important community components being encountered in the first quadrat 
(Table 3). Perhaps the most unexpected fact revealed by the quadrat data 
was the high frequency and coverage of the creeping oak forest grass, Oplis- 
menus setarius. With a frequency percentage of 100 and an average cover- 
gtade per quadrat of 1.97, it was easily the most important component of the 
herbaceous synusia. Next in order of importance were the slender spike grass, 
Uniola laxa; the smartweed, Tovara virginiana; and the spiderwort, Trades- 
cantia paludosa. However the combined coverage of these species was much 
less than that produced by Oplismenus setarius. 


A series of fifteen quadrats was employed in the succeeding spring (May 
31, 1938) in order to determine the diversity between the autumnal and vernal 
flora (Table 4). As with the analysis in the autumn, the oaw forest grass was 
the most important species, with a frequency percentage of 100 and an aver- 
age covergrade of 0.73. The coverage for this species in the spring was less 
than half that in the autumn (1.97). On the other hand Tovara virginiana 
(a vernal species) possessed much more coverage than in the autumn. Certain 
other vernal species were found only in the spring survey. A still greater 
number of species was noted in the autumn survey only (Table 3). This 
suggests that phytosociological studies be conducted more than once in an 
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Asplenium platyneuron, 
assiflora lutea, Phytolacca americana. 


Panicum gymnocarpon, 


Cirsium horridulum, Meibomia laevigata, Muscadinia rotundifolia, 


species: 


Extra 
paspalum conjugatum, P. 
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annual cycle, preferably in May, August, and November in the New Orleans 


area. 


When the frequency percentage data are arranged according to Rankiaer’s 
Frequency Classes the typical reverse J-shaped curve is not obtained (Fig. 5). 
This is due to the disproportionate number of species in the lower frequency 
groups, suggesting that the quadrat size was somewhat too small. It is be- 
lieved that a quadrat size can be selected which will delineate community com- 
ponents in their proper relationship and that this size should be selected on 
the basis of the spread of the predominant plants. Studies are now in progress 
to determine this point. 


SUMMARY 


The evergreen oak forest is characteristic of alluvial ridges in the vicinity 
of New Orleans. The forest studied is young (50 years); the crown cover 
is about 55%; and the basal area is 96 square feet. The dominant trees aver- 
age 69 feet in height and 15 inches in diameter. Water oak, Quercus nigra, 
and live oak, Quercus virginiana are the dominant trees. The dwarf palmetto, 
Sabal louisiana is the only common shrub and the oak forest grass, Oplismenus 


TABLE 4.—Frequency and coverage data for the herbs in the evergreen 
oak forest, May 31, 1938. 


Species Quadrats 
12345 67 8 91011 12 13 1415] | 
Muscadinia rotundifolia .... x | 7} Ol 
Meibomia marylandica x x | 13] OI 
x x! 20] .01 
Epibaterium carolinum x | 20! 
x x xX X X x xX X | 72] .04 
Anisostichus crucigera x x x 3) 
x xX x xX x | .03 
Tradescantia paludosa .................... X X X X KX X x x} 79) .04 
Bignonia radicans ..............--.---- x x x x 1 I] 40] .15 
Chaerophyllum Teinturieri ........ x x x x 33| 
x x x x x x} 40!) 01 
Berchemia scandens x | 
Galium circaezans x x xX xX | 27] 
Parthenocissus quinquefolia ...... x xX XxX x x I/1/ I7 | 
Toxicodendron toxicodendron.... 1/1/X x 1/2 1 1/x I/x x | 79| 28 
Sabal louisiana (p—present) .... P P P P PP P| 79| 


Extra species: Mikania scandens, Sida carpinifolia, Smilax Bona-Nox, Spilanthes 
americana. 
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SPECIES 


NUMBER OF 
to} 


A>B>C 
FREQUENCY CLASSES 
Fig. 5. Distribution of herbaceous species of the evergreen oak forest in frequency 


classes. Nov., | 


setarius, is the predominant herb. Distinctive characteristics of the forest are 
the wide-spreading live oaks with their mantle of spanish moss, the shrub 
layer of dwarf palmetto, and the abundance of the oak forest grass in the 
herbaceous stratum. 
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Two New Trees from the Mountains of Mexico* 


C. L. Lundell 


Abies tacanensis sp. nov. 


Arbor; ramuli hirtelli; folia patentia, inaequalia, anguste linearia, 1.2-3.6 
cm. longa, usque ad 1.4 mm. lata, apice bidentata, pallida, supra sub apice 
sulcata, subtus costa media elevata, marginibus rotundatis; canales resiniferi 2; 
strobili ut videtur subsessiles, oblongo- vel ovato-cylindrici, ca. 10 cm longi, 
4 cm. diam.; bracteae cuneato-oblanceolatae, squamam subaequantes vel super- 
antes, apice eroso-denticulatae et abrupte cuspidatae; squamae usque ad 2.7 
cm. latae, 1.5 cm. altae, apice rotundatae, basi auriculatae, in stipitem 
contractae. 


A tree; branchlets reddish, hirtellous, slender; leaves crowded, spreading 
at a wide angle, unequal, narrowly linear, 1.2 to 3.6 cm. long, up to 1.4 mm. 
wide, apex distinctly bidentate, the sinus usually acutish, concolorous, pallid, 
basal two-thrids sulcate above, costa slightly elevated beneath, margin dis- 
tinctly rounded in cross-section, slightly recurved, resin canals 2; mature cone 
(detached) apparently subsessile, oblong- or ovoid-cylindrical, about 10 cm. 
long (apex broken and lost), 4 cm. in diam.; bracts cuneate-oblanceolate, 
apex broadly rounded or subtruncate erose-denticulate and abruptly cuspidate, 
subequaling or exceeding scales, the pronounced cusp exserted; scales broadly 
cuneate-obovate, up to 2.7 cm. wide, 1.5 cm. high, rounded, base subauriculate 
erose-denticulate and stipitate; seed up to 1 cm. long, the wing obliquely 
obovate, wing and seed together up to 1.8 cm. long. —— Mexico: Chiapas, 
Volcan de Tacana, west slope, alt. 3300 m., August 1938, Eizi Matuda 2367 
(type in the University of Michigan Herbarium). 


A. tacanensis obviously is very close to A. guatemalensis Rehder. It may 
be distinguished by its very crowded narrowly linear leaves with rounded 
margins and upper surface sulcate only below, and by its bracts which subequal 
or exceed the scales and bear a pronounced exserted cusp. The crowded 
narrow leaves give the branchlets a feathery appearance when pressed. In A. 
guatemalensis the leaves usually are wider with margins acute in cross-section 
and the upper surface sulcate the entire length; further this species is charac- 
terized by bracts “only half as long as the scales” (Rehder, Journ. Arnold 
Arb. 20: 286. 1939). Both A. guatemalensis and A. tacanensis have only two 
resin-canals in the leaves, a characteristic distinguishing them from A. Hickeli 
Flous & Gaussen. I have interpreted the collection of Hermann von Schrenk 
of Feb. 21, 1938 from pass between Sija and Huehuetenango, Guatemala as 
tepresenting A. guatemalensis. 


* Papers from the University of Michigan Herbarium. 
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Linociera areolata sp. nov. 


Arbor 10 m. alta, 15 cm. diam., ramulis hornotinis minute adpresse puber- 
ulis; folia alterna vel subopposita, petiolata, petiolo canaliculato 6-15 mm. 
longo; lamina glabra, chartacea, elliptica vel elliptico-oblonga, 9.5-17 cm. longa, 
4.3-7.3 cm. lata, apice subacuminata, acumine obtuso vel acutiusculo, basi 
acuta, utrinque minute areolata; infructescentiae ut videtur terminales, panicu- 
latae, usque ad 7 cm. longae; fructus ellipsoideus, usque ad 4 cm. longus, 2 cm. 
diam. 


A tree 10 m. high, 15 cm. in diam.; branchlets rather slender, reddish- 
brown, at first appressed puberulent, glabrous early; leaves alternate to sub- 
opposite, petiolate, the petioles appressed puberulent at first, strongly canal- 
iculate, 6 to 15 mm. long; leaf blades glabrous, chartaceous, drying with a 
reddish-brown hue most conspicuous beneath, elliptic or elliptic-oblong, 9.5 
to 17 cm. long, 4.3 to 7.3 cm. wide, apex subacuminate, the short acumen 
obtuse to acutish, base acute, slightly decurrent, conspicuously but minutely 
areolate on both surfaces, costa plane above, elevated beneath, the main 
lateral veins 6 to 9 on each side; infructescence appearing terminal, paniculate, 
up to 7 cm. long, bearing few fruits; fruits pedicellate, dark blue and glaucous 
at maturity, 1-celled, ellipsoid, up to 4 cm. long, 2 cm. in diam. — Mexico: 
Hidalgo, above Chapulhuacan, in wet Liquidambar forest on mountain top, 
alt. 1300 m., July 12, 1937, C. L. Lundell and Amelia A. Lundell 7165 
(type in the University of Michigan Herbarium). 


This is the first Linociera from Mexico, and its relationships, in the absence 
of flowers, are doubtful. The conspicuously areolate leaf surfaces, and the 
large fruits are noteworthy characteristics. 


University OF MICHIGAN, 
ANN Arsor, MICHIGAN. 
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Necessary Changes in the Status and Nomenclature 
of Certain Species of Vaccinium in Eastern 
North America 


W. H. Camp 


Owing to the length of time which will necessarily elapse before publica- 
tion of an expanded treatment—now in preparation— of the blueberry species 
of Eastern North America, it is thought best to authenticate at the present 
time the names which I have recently been placing on the specimens of various 
herbaria. A more detailed account of the biological and nomenclatural factors 
behind these changes will be discussed at a later date. 


X Vaccinium corymbosum L.,stat. emend. Camp. 


{Vaccinium angustifolium Ait. X V. arkansanum Ashe X V. australe 
Small} 


X Vaccinium corymbosum forma typicum Camp, f. nov. 
Vaccinium corymbosum L.. Sp. Pl. 350. 1753. 


X Vaccinium corymbosum forma albiflorum (Hook.) Camp, stat. nov. 
Vaccinium albiflorum Hook. Curt. Bot. Mag. (9): t. 3428. 1835. 

X Vaccinium corymbosum forma caesariense (Mack.) Camp, stat. nov. 
Vaccinium caesariense Mackenzie, Torreya 10:230. 1910. 

X Vaccinium corymbosum forma glabrum (A. Gray) Camp, stat. nov. 
Vaccinium corymbosum var. glabrum A. Gray, Man. Ed. 2, 250. 1856. 

X Vaccinium atlanticum Bicknell, stat. emend. Camp. 

{Vaccinium angustifolium Ait. X (X V. corymbosum L.)] 

Vaccinium atlanticum Bicknell, Bull. Torrey Club 41:422. 1914. 

X Vaccinium Dobbini Burnham, stat. emend. Camp. 


[Vaccinium angustifolium Ait. X V. Brittonii Porter] 
Vaccinium angustifolium var. nigrum Wood, Bot. & Flor. 199. 1870. 
Vaccinium nigrum (Wood) Britton, Mem. Torrey Club 5:252. 1894; non 
Vaccinium nigrum Desf. ex. Steud. 1821. 
Vaccinium Dobbini Burnham, Amer. Bot. 12:8. 1907. 


X Vaccinium marianum Watson, stat. emend. Camp. 
{Vaccinium australe Small X V. Elliottii Chapm.} 
Vaccinium marianum Watson, Dendrol. Brit. pl. 124. 1825. 
Vaccinium Torreyanum Camp, nom. nov. 
Vaccinium vacillans Torrey Fl. N. Y. 1:444. 1843 (non exemp. in Mus. Brit.). 


VACCINIUM PALLIDUM Aiton, Hort. Kew. 2: 10. 1789. 


Vaccinium vacillans Kalm, apud Torrey, Fl. N. Y. 1:444. 1843 (typ. in 
Mus. Biit. est). 


New York BotanicaL GarRDEN. 
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A List of Filamentous Myxophyceae from Michigan 


Gregorio T. Velasquez 


During the years 1936-1939 I found opportunity to make collections of 
Myxophyceae in southern Michigan. Study of these was included in a general 
taxonomic and morphological survey of the group at the Field Museum of 
Natural History in July and August, 1939. The following list is presented as 
a contribution to the knowledge of the filamentous Myxophyceae of the state. 
Specimens cited are to be found in herbaria and private collections as indicated 
by the abbreviations: Ash, the private collection of R. M. Ashey; D, Herb- 
atium of Francis Drouet; FM, Field Museum of Natural History; J, the 
private collection of K. L. Jones; Mi, Herbarium of the University of Michi- 
gan; PW, Herbarium of Phillip W. Wolle in Field Museum; T, Herbarium 
of William Randolph Taylor; UP, Herbarium of the University of the 
Philippines. Dr. Francis Drouet has offered many suggestions on both the 
work and the manuscript. 


Stigonemataceae 


Hapalosiphon pumilus (Kitz.) Kirchn. ex Born. & Flah., Ann. Sci. Nat. 
VII Bot. 5: 61 (1887).—CHEBOYGAN County: in Nichols Bog near Doug- 
las Lake, G. E. Nichols, summer 1929 (D). 


Nostocaceae 


Nostoc spongiaeforme Ag. ex Born. & Flah., ibid. 7: 197 (1888). — 
WASHTENAW County: laboratory culture, University of Michigan, Ann 
Arbor, Velasquez 53, Jan. 16, 1939 (FM, UP). 


Nostoc ellipsosporum (Desmaz.) Rabenh. ex Born. & Flah., ibid. 7: 198 
(1888).—WASHTENAW CoUNTY: growing over grass and moss on wet clay 
bank, Ann Arbor, L. N. Johnson, Sept. 10, 1892 (Phyc. Bor.-Amer. 2: 59, 
FM). 


Nostoc Muscorum Ag. ex. Born. & Flah., ibid. 7: 200 (1888). —Appearing 
in a laboratory culture of loam soil from WASHTENAW COUNTY: oak woods, 
Ann Arbor, R. M. Ashey 1, May 30, 1939 (Ash, FM, J, UP). 


Nostoc pruniforme Ag. ex Born. & Flah., ibid. 7: 215 (1888).—WasH- 
TENAW County: Ann Arbor, W. R. Taylor, 1931 (D); on partly submersed 
decaying stalks of Typha, edge of Bog Lake, 12 miles north of Ann Arbor, 
Velasquez 10, August 12, 1936 (D, Mi, UP). Barry County: submersed 
about 11/4 feet deep in fish pond 7, Hastings Fish Hatchery, Hastings, 
Velasquez 17, August 8, 1936 (D, Mi, UP). 


Anabaena flos-aquae (Lyngb.) Bréb. ex Born. & Flah., ibid. 7: 228 
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(1888).— GraNv Traverse County: plankton of Grand Traverse Bay 
between Neahtawanta and Ford Island, J]. H. Hoskins, Sept. 1, 1934 (FM). 


Anabaena catenula (Kiitz.) Born. & Flah., ibid. 7: 232 (1888).—WasH- 
TENAW County: laboratory culture, University of Michigan, Ann Arbor, 
Velasquez 52, Jan. 13, 1939 (FM, UP). 


Anabaena unispora Gardn., Mem. New York Bot. Gard. 7: 59, pl. 12, f. 
8 (1927); Drouet, Bull. Torr. Bot. Club 64: 600, f. 1 (1937).—Barry 
County: floating or as a soft floccose envelope on Naias anad Potamogeton, 
1 to 2 feet deep, McDonald Lake, Yankee Spring, Velasquez 15, 15a, 
August 4, 1936 (D, Mi, T, UP). 


Aphanizomenon flos-aquae (L.) Ralfs ex Born. & Flah., Ann. Sci. Nat. 
VII Bot. 7: 241 (1888).—The one specimen is in a bad state of disintegration. 
WASHTENAW County: plankton, Third Sister Lake, Saginaw Forest, Ann 
Arbor, W. R. Taylor, May 12, 1938 (D). 


Cylindrospermum stagnale (Kitz.) Born. & Flah., ibid. 7: 250 (1888) .— 
WASHTENAW CouUNTY: on surface of wet bank of Huron River northwest 
of University of Michigan campus, Ann Arbor, Velasquez 2, July 28, 1936 
(D, Mi, UP). 


Cylindrospermum majus Kitz. ex Born. & Flah., ibid. 7: 252 (1888).— 
WASHTENAW County: floating on shallow side of Huron River, Ann Arbor, 
Velasquez 22, August 24, 1939 (D, Mi, UP). 


Cylindrospermum catenatum Ralfs ex Born. & Flah., ibid. 7: 254 (1888). 
—WASHTENAW CouNTY: on partly submerged muck at Bog Lake, 12 miles 
north of Ann Arbor, Velasquez 12, August 12, 1936 (D, Mi, UP). 


Scytonemataceae 


Scytonema tolypotrichoides Kitz. ex Born. & Flah., ibid. 5: 100 (1887). 
—WASHTENAW CouNTY: on rotting leaf sheaths partly submersed at Bog 
Lake, 12 miles north of Ann Arbor, Velasquez 11, August 12, 1936 (D, Mi, 
UP). 


Oscillatoriaceae 


Schizothrix calcicola (Ag.) Gom., Monogr. Oscill. 45, pl. viii, f. 1-3 
(1893).—WAsHTENAW CouUNTY: on glass sides of aquarium, greenhouse, 
Natural Science Building, University of Michigan, Ann Arbor, W. R. Taylor, 
Jan. 9, 1937 (D). HittspaLe County: on shaded brick, home of Bertrand 
Barber; J. A. Steyermark & P. C. Standley, July 30, 1939 (FM). 


Schizothrix fasciculata (Nag.) Gom., ibid. 36, pl. vi, f. 1-3 (1893).— 
Barry County: forming marl deposits at McDonald Lake, Yankee Spring, 
Velasquez 29, August 4, 1936 (D, Mi, UP). 


Schizothrix lacustris A. Br. ex Gom., ibid. 39, pl. vi, f. 9-12 (1893).— 
LiviNGsToN County: at Bass Lake, Lakeland, B. M. Davis, Sept. 1931 (D). 
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Microcoleus paludosus (Kiitz.) Gom., ibid. 96, pl. xiv, f. 13 (1893).— 
WASHTENAW CouNntTY: floating in shallow side of Huron River, Ann Arbor, 
Velasquez 21, August 24, 1936 (D, Mi, UP). 


Plectonema Wollei Farl. ex Gom., ibid. 118, pl. i, f. 1 (1893).—Barry 
County: floating on Baker Lake, Yankee Spring, Velasquez 3, August 5, 
1936 (D, Mi, UP). 


Symploca Muscorum (Ag.) Gom., ibid. 130, pl. ii, f. 9 (1893) —Wasu- 
TENAW County: floating near bank of Huron River, Ann Arbor, Velasquez 
1, July 28, 1936 (D, Mi, UP); on partly submersed muck at edge of Bog 
Lake, 12 miles north of Ann Arbor, Velasquez 13, August 12, 1936 (D, Mi, 
UP). 


Lyngbya aestuarii (Mert.) Liebm. ex Gom., ibid. 147, pl. iii, f. 1, 2 
(1893). —WaAsHTENAW County: laboratory culture, University of Michigan, 
Ann Arbor, Velasquez 51, Nov. 23, 1938 (FM, UP). 


Lyngbya Birgei G. M. Smith, Bull. Torr. Bot. Club 43: 482, pl. 26, f. 28 
(1916) .—Planktonic in lakes. LENAwEE County: Evans Lake, E. H. Afl- 
strom, Sept. 20, 1931 (FM). CHEBoyGAN County: Douglas Lake, C. E. 
Taft 121, August 11, 1936 (FM). Granp Traverse County: Interlochen, 
]. H. Hoskins, August 29, 1934 (FM). LEELANAU County: Lake Leelanau, 
Hoskins, Sept. 3, 1934 (FM). 


Phormidium tenue (Menegh.) Gom., Monogr. Oscill. 189, pl. iv, f. 23-25 
(1893) .—Mackinac County: Mackinac Island, W. A. Daily, June 1, 1935 
(FM). 

Phormidium Retzii (Ag.) Gom., ibid. 195, pl. v, £. 6-9 (1893) —WayNE 
County: Detroit, D. H. Campbell 3, 1893 (PW). LEELANAU CouNTY: 
in a pond near Glenhaven, W. A. Daily 45, May 30, 1935 (FM). 


Phormidium lucidum (Ag.) Kiitz. ex Gom., ibid. 188, pl. v, f. 11, 12 
(1893). —WasHTENAW Country: laboratory culture, University of Michigan, 
Ann Arbor, Velasquez 49, August 24, 1938 (FM, UP). 


Phormidium autumnale (Ag.) Gom., ibid. 207, pl. v, f. 23, 24 (1893). 
—WASHTENAW CouNTY: on moist soil near shallow running water of a small 
dam along Geddes Road, Ann Arbor, Velasquez 5, August 11, 1936 (D, Mi, 
UP). 

Phormidium mucicola Naum. & Huber. in Huber-Pestalozzi & Naumann, 
Ber. deutsch. bot. Ges. 47: 68, f. 1-6 (1929).—See Drouet, Rhodora 40: 259 
(1938). Barry County: in sheaths of Microcystis aeruginosa from middle 
of McDonald Lake, Yankee Spring, Velasquez 16, August 4, 1936 (D, Mi, 
T, UP). 


Oscillatoria rubescens DC. ex Gom., Monogr. Oscill. 224, pl. vi, f. 6, 7 
(1893).—WasHTENAW County: plankton of Third Sister Lake, Saginaw 
Forest, Ann Arbor, W. R. Taylor, May 12, 1938 (D); abundant water 
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bloom, Forestry Farm, University of Michigan, Ann Arbor, F. K. Sparrow, 
Nov. 24, 1938 (FM). Kent County: Grand Rapids, E. ]. Cole, 1900 (D). 


Oscillatoria prolifica Grev. ex Gom., ibid. 225, pl. vi, f. 8 (1893).— 
WASHTENAW County: laboratory culture, University of Michigan, Ann 
Arbor, Velasquez 40, July 31, 1938 (FM, UP), 43, August 8, 1939 (FM, 
UP). 


Oscillatoria princeps Vauch. ex Gom., ibid. 226, pl. vi, f. 9 (1893).— 
WASHTENAW County: with Oscillatoria tenuis, floating in stagnant water 
of a pond along Geddes Road, Ann Arbor, Velasquez 6, August 11, 1936, 
(D, Mi, UP). 


Oscillatoria limosa Ag. ex Gom., ibid. 230, pl. vi, f. 13 (1893). —BraNcH 
County: as floating black clots in Marble Lake near Quincy, G. W. Prescott 
III-411, Sept. 21, 1937 (D). 


Oscillatoria tenuis Ag. ex. Gom., ibid. 240, pl. vii, f. 2, 3 (1893).— 
WASHTENAW County: floating in shallow stagnant water leading to a pond 
along Geddes Road, Ann Arbor, Velasquez 7, August 11, 1936 (D, Mi, 
UP). CatHouNn County: floating as thick black clots, Calhoun Lake, 
Albion, G. W. Prescott M-416, Sept. 19, 1937 (D). Barry County: with 
Arthrospira Jenneri, floating in Baker Lake, Yankee Spring, Velasquez 4, 
August 5, 1936 (D, Mi, UP). 


Oscillatoria articulata Gardn., Mem. New York Bot. Gard. 7: 34, pl. 7, 
f. 64 (1927). O. Grunowiana var. articulata Drouet, Amer. Journ. Bot. 24: 
608, f. 5 (1937).—WaAsHTENAW CouNTY: in shallow mud puddle, Ann 
Arbor, L. N. Johnson, Sept. 16, 1892 (D). 


Oscillatoria splendida Grev. ex Gom., Monogr. Oscill. 244, pl. vii, f. 7, 8 
(1893).—Wayne County: Detroit, D. H. Campbell 5, 1883 (PW). 
WASHTENAW CouNTYy: on muddy bank of Huron River, Ann Arbor, Velas- 
quez 19, August 20, 1936 (D, Mi, UP). 


Arthrospira Jenneri (Kiitz.) Stizenb. ex Gom., ibid. 267, pl. vii, f. 26 
(1893.)—Barry County: with Oscillatoria tenuis, Baker Lake, Yankee 
Spring, Velasquez 4, August 5, 1936 (D, Mi, UP). 


DEPARTMENTS OF BoTANY, 
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Descriptions of Some Unassigned Plant Microfossils 
from the Des Moines Series of lowa 


L. R. Wilson and E. A. Coe 


Microscopic studies of the Pennsylvanian coals of Iowa have shown the 
presence of many forms of plant microfossils (Wilson and Brokaw, ’37). 
These are at present all unassigned, and since many of them have stratigraphic 
value it is considered necessary that some attempt should be made to con- 
struct a classification of these fossils. Such an attempt has been made by 
Raistrick and Simpson (33) for the “microspores” of the English coals, but 
their system of classification is not in accord with botanical binomial practice. 
The present paper deals with eleven of the diagnostic microfossils that occur 
in the Des Moines Series in Iowa. Many others are abundant in the coals, but 
the authors feel that additional stratigraphic work should be completed before 
further descriptions are attempted. Thirty-nine coal seams have been studied, 
and thirty more are in the process of examination. 


The following method was employed in the preparation of the coal for 
study. It is essentially that described by McCabe (’31). Small pieces of 
coal were placed in Schultz’s solution for several days, after which the solu- 
tion was diluted with water. This was followed by decanting and washing 
several times. Then the coal was covered with a twenty-five percent solution 
of ammonium hydroxide and allowed to stand for about six hours. Again 
the material was washed with water and then passed through a 1 mm. wire 
sieve. The material that passed through the sive was allowed to settle and 
the excess water poured off and replaced with glycerine. The microfossils in 
some cases were stored in this manner, while others were transferred to glycer- 
ine jelly for storage. Slides were made directly from the glycerine jelly 
mixture. All of the type specimens have been mounted in this medium and 
definitely located in small rings upon the slides. These are in the collection 
of the senior author, and cotype specimens are being placed in the collections 
of several institutions having paleobotanical museums. 


Phaseolites gen. nov. 


Microfossils bilateral; oval or bean-shaped; walls transparent, usually yel- 
low, unoramented; aperture upon proximal surface, monolete type. Group B, 
in part, of Raistrick and Simpson, 1933. 


Phaseolites desmoinesensis sp. nov. 


Fig. 4 
General description as above; length, 60 to 75; side width, 39 to 42p. 


This appears to be the most universal and abundant microfossil in the 
coals of the Des Moines Series of Iowa. 
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Cotypes: Slide Nos. 111-120. What Cheer Clay Products Co. Mine, 
What Cheer, Keokuk County, Iowa. 


P. minimus sp. nov. 
Fig. 5 
Similar to P. desmoinesensis except smaller; length, 21 to 29 yu; side width, 
17 to 20 p. 


This fossil appears to be restricted to the coals of the horizons near 


What Cheer, Oskaloosa, and Pella, Iowa. 


Cotypes: Slide Nos. 121-130. What Cheer Clay Products Co. Mine, 
What Cheer, Keokuk County, Iowa. 


Cirratriradites gen. nov. 


Microfossils triradial; walls medium thickness, translucent to opaque; 
equatorial flange present; body of microfossils somewhat triangular; proximal 
surface tritadiate ridges cross equatorial flange; faint striations, rods, or 
fringe-like secondary layers often present on inner edge of flange. Group A, 
in part, of Raistrick and Simpson, 1933. 


Cirratriradites maculatus sp. nov. 
Fig. 7 
General description as above; rods in the equatorial flange absent; diam- 
eter, 87-89 u; body of microfossil, 56-58 «. A feature characteristic of most 
specimens observed is an opening through the wall at the junction of the 
triradiate ridges (Fig. 7). This opening may be a means of germination, 
since sutures ate not apparent in any of the specimens studied. 


C. maculatus is exceedingly abundant in the coals of Boone, Green and 
Polk counties of Iowa. Some of these coals are locally called the “Black 


Jack.” 
Cotypes: Slide Nos. 131-140. Green County Coal Mine, NW 14 SE 1% 


sec. 1, Franklin Township, Green County, Iowa. 


C. minutus sp. nov. 
Figs. 11 and 12 


Equatorial flange occupies proportionally more of the entire diameter than 
in the above species. Narrow sinuated fringe on flange absent, wider some- 
what irregular layer present instead; imbedded in latter a series of small blunt 
rods at right angles and surrounding body of microfossil; proximal and distal 
surfaces show papillation; diameter, 20-26 u; body of microfossil, 7-11 ju. 


C. minutus appears to be restricted to the coals of the horizons near What 


Cheer, Oskaloosa, and Pella, Iowa. 


Cotypes: Slide Nos. 141-150. What Cheer Clay Products Co., What 
Cheer, Keokuk County, Iowa. 
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C. micropapillatus sp. nov. 
Fig. 6 
Smaller than above members of the genus; no fringe present on equatorial 
flange; exine mictopapillate; diameter, 15-16 4; body of microfossil, 11-12 p. 
This species has been found only in the coals near What Cheer, Iowa. 
Cotyypes: Slide Nos. 151-160. What Cheer Clay Products Co. Mine, 
What Cheer, Keokuk County, Iowa. 


Endosporites gen. nov. 


Microfossils spherical or subsperical, possessing centrally a smaller sphere or 
central body; central structure with triradiate aperture; walls thin, transparent 
or translucent, colorless. Group C, in part, of Raistrick and Simpson, 1933. 


Endosporites ornatus sp. nov. 
Fig. 2 

General description as for the genus; outer wall granulose; central body 
not ornamented; diameter, 91-113 1; central body 47-54 p. 

This species has been found in all Des Moines Series coals that have been 
examined; probably most abundant in the coals of southeastern Iowa. 

Cotypes: Slide Nos. 161-170. What Cheer Clay Products Co. Mine, What 
Cheer, Keokuk County, Iowa. 


E. pellucidus sp. nov. 
Fig. 3 

Similar to E. ornatus, but about one-half the size; diameter, 47-57 4; 
central body 25-36 p. 

E. pellucidus is fairly abundant in all coals of the Des Moines Series that 
have been examined. 

Cotypes: Slide Nos. 171-180. What Cheer Clay Products Co. Mine, 
What Cheer, Keokuk County, Iowa. 


E. angulatus sp. nov. 
Fig. 1 
Resembles E. ornatus, but much larger; outer structure usually triangular in 
outline; diameter, 145-175 4; central body 75-85 p. 
Abundant in the coal of the Green County Coal Mine, Green County, 
Iowa. 
Cotyypes: Slide Nos. 181-190. Green County Coal Mine, NW 1/4 SE ¥% 


sec. 1, Franklin Township, Green County, Iowa. 


Triquitrites gen. nov. 


Microfossils triradial; sides concave; wide margin or equatorial flange may 
be present at angles; triradiate aperture present on proximal surface; walls 
thin, translucent to opaque, colorless, yellow, brown. Group D, in part, of 
Raistrick and Simpson, 1933. 
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Triquitrites arculatus sp. nov. 
Fig. 8 
General description as above; equatorial flange conspicuously wider at 
angles; exine without ornamentation; diameter, 40-49 y. 
This species is abundant in the coals of Green and Polk counties of Iowa. 
Cotypes: Slide Nos. 191-200. Green County Coal Mine, NW 1/4 SE 14 
Sec. 1, Franklin Township, Green County, Iowa. 


T. deltoides sp. nov. 
Fig. 9 
General description as for the genus, but no equatorial flange; exine 
without ornamentation; diameter 26-30 uy. 
T. deltoides is fairly abundant in the coals of Boone, Green and Polk 
counties of Iowa. 
Cotypes: Slide Nos. 201-210. Green County Coal Mine, NW 14 SE %4 
Sec. 1, Franklin Township, Green County, Iowa. 


T. verrucosus sp. nov. 
Fig. 10 
Similar to T. deltoides except that the exine is papillate; diameter, 23-26 y. 
This species is also found abundantly in the coals of Boone, Green, and 
Polk counties of Iowa. 
Cotypes: Slide Nos. 211-220. Green County Coal Mine, NW 14 SE 14 
Sec. 1, Franklin Township, Green County, Iowa. 


REFERENCES 
McCase, L. C. 1931—Some plant structures of coal. Trans. Ill. Acad. Sci. 24 :321-326. 


Raistrick, A. AND J. Simpson. 1933—The microspores of some Northumberland coals, 
and their use in the correlation of coal-seams. Trans. Inst. Min. Eng. 85: 


225-235. 


Witson, L. R. ano A. L. Brokaw. 1937—Plant microfossils of an Iowa coal deposit. 
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Pate |: Fig. 1. Endosporites angulatus; Fig. 2. E. ornatus; Fig. 3. E. pellucidus ; 
Fig. 4. Phaseolites desmoinesensis; Fig. 5. P. minimus; Fig. 6. Cirratriradites micro- 
papillatus; Fig. 7. C. maculatus; Fig. 8. Triquitrites arculatus; Fig. 9. T. deltoides; 
Fig. 10. T. verrucosus; Figs. 11 and 12. C. minutus, distal and proximal surfaces 
respectively. 
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Descriptions of Nine New Species of Fresh-Water 
Amphipod Crustaceans with Notes and 
New Localties for Other Species 


Leslie Hubricht and J. G. Mackin 


Due to the paucity of records the limits of distribution are not known for 
even a single species of Amphipoda from the freshwaters of North America 
Since further knowledge of these limits would be desirable, we are accordingly 
publishing here the results of several years of collecting, principally in Illinois, 
Missouri, Arkansas, and Oklahoma. No attempt has been made to review the 
previous records of occurrence for any species. 


In addition to the records there are here described and figured nine new 
species, and two species previously recognized but inadequately described. 
Keys to the genera of the family Gammaridae, and to the species of most of 
the genera, known from the freshwaters of the United States have been pre- 
pared. It is hoped these will help identifications, as no keys have appeared 
since the publication by Ada Weckel (1907). Some species need additional 
study; some are known only from somewhat meagre descriptions, which leave 
much to be desired in the way of accuracy and conciseness. This has made 
the preparation of keys in some cases difficult or impossible. When describing 
a new species it should be distinguished not only from those already known 
but should be described and figured so carefully that it could be distinguished 
from any species which might later be discovered. In the present work reli- 
ance has been placed in the figures, and the descriptions have been used only 
to point out the more significant characters. 


In the species treated it has been found that the mouthparts and the 
proportions of the segments of the peduncles of the antennae are of little 
ot no value for the determination of species. The most reliable characters 
for differentiating the species of Gammarus are the presence or absence of 
sensory organs on the second antenna, the shape of the propodi of the 
gnathopoda, and the proportions and armature of the rami of the third 
utopod. The species differ somewhat in general body shape, but although 
this character may enable one to separate mixed lots with a fair degree of 
accutacy, it is difficult to describe and must be learned by experience. In 
Eucrangonyx and its derivative genera specific differences in body form are 
rare. However, there are usually many other useful characters, the principal 
of which are the shape of the propodi of the gnathopoda, the number and 
atrangement of their setae and spines, the proportions and armature of the 
tami of the second uropod, and the shape and armature of the telson. 
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Family TALITRIDAE 
Genus Talitrus Latreille 
1802. Talitrus (part.) Latreille in: Bosc, Crust., vol. 1, p. 78; vol. 2, p. 148. 


Talitrus alluaudi Chevreux 
1896. Talitrus alluaudi Chevreux, Feuille Natural., vol. 26, p. 7, figs. 1-4. 


Localities: ILLiNois: CHAMPAIGN Co.: greenhouses on the University of Illinois, 
campus, Urbana. Missourt: St. Louis: greenhouse, Forest Park. St. Louis Co.: 
Bourdet’s greenhouse, Larimore. 


Genus Hyalella S. I. Smith 
1874. Hyalella S. 1. Smith, Rept. U. S. Fish. Comm., vol. 22, p. 645. 


Hyalella azteca (Saussure) 


1858. Amphitoe aztecus Saussure, Mém. Soc. Phys. Hist. Nat. Genéva, vol. 14 I, p. 
474, pl. 5, fig. 33. 


Localities: Vircinia: Putaski Co.: spring-fed stream, Pulaski. MIcHIGAN: Luv- 
INGSTON Co.: Honey Creek, 1.5 miles southeast of Pinckney. TENNESSEE: HuMPH- 
REYS Co.: clear creek, near Waverly. Wisconsin: MiLwauKEE Co.: Lake Michigan, 
McKinley Park, Milwaukee. DANE Co.: Lake Mendota, Madison. ILLINoIs: MADISON 
Co.: Horseshoe Lake, Molienbock; Long Lake, 0.5 mile east of Stallings. MINNESOTA: 
Mower Co.: pond, 6 miles east of Austin. Missourt: St. Louis Co.: north end of 
Creve Coeur Lake. JEFFERSON Co.: pond at base of sandstone bluff, 2 miles southeast 
of Pacific. SHANNON Co.: Round Spring, 12 miles north of Eminence. LouisiANa: 
NatcHitocHEs ParisH: Black Lake, 6 miles northeast of Campti. St. LANpryY 
ParisH: roadside slough. SourH Dakota: FALt River Co.: spring, 2 miles east of 
Edgemont. OKLAHOMA: Mayes Co.: Spring Creek, Locust Grove. PUSHMATAHA Co.: 
limestone sink lake, 2 miles north of Antlers. BRYAN Co.: oxbow lake, north of Arm- 
strong. Pontotoc Co.: lake, Ada; Byrd’s Mill Spring; Sheep Creek Springs. JoHN- 
sToN Co.: springs at Connerville; Blue River, northern part of county. Murray Co.: 
lake at Price’s Falls; Honey Creek, Turner Falls Park; small spring below Turner 
Falls. Texas: Rear Co.: large spring, Prade ranch, head of Frio Canyon, 16 miles 
north of Leakey. Wyominc: Carson Co.: lake, 3 miles northeast of Muddy Gap. 
Urtan: Ricu Co.: small stream, | mile east of Wyuta. Summit Co.: small stream, 
Wasatch Mtns., 2 miles northeast of Kimballs. Sat Lake Co.: large spring, 0.5 mile 
west of Arthur. Utan Co.: ditch, 1.5 miles west of Vineyard; creek, above dam, 
Salem; spring, Salem; outlet of reservoir, 2 miles west of Goshen. 


Remarks.—Specimens of this species from the Rocky Mountain region can 
be separated from those of the eastern United States by the greater gap 
between the closed dactylus and the palm of the second gnathopod of the 


male, and by their usually larger size. 


Family GAMMARIDAE 


KEY To THE GENERA IN THE FRESH-WATERS OF THE UNITED STATES 


1. Outer ramus of the third uropod with two or more segments. ..............-.-----------0-0------ 2 

Outer ramus of the third uropod with one segment or wanting altogether. -.............-- 3 
2. Eyes usually present. Telson cleft to the base. Secondary flagellum of the first 

antenna with more than two segments in mature specimens. ...........-.-.-.----- Gammarus 


Blind or with rudimentary eyes. Telson not cleft to the base. Secondary flagel- 
lum of the first antenna with only two segments. -..........-.----------------+-0---0---- Niphargus 
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Third uropod with one ramus or none. Blind. _...2....-22222---.------eceeeeeececeeeeeeeeeeeeeeeeee 6 


5. Outer ramus of the third uropod much longer than the peduncle. Eyes present, 
though they may be unpigmented. Second antenna of the mature male armed 


with paddle-shaped sensory organs. Eucrangonyx 
Outer ramus of the third uropod not longer than the peduncle. Eyes absent. 

Second antenna of the male without paddle-shaped sensory organs. .......... Bactrurus 


A pocrangonyx 


Third uropod without rami. ........................ 
7. Telson cleft. With well developed eyes. Second antenna of the mature male with 
Telson entire. Without eyes. Second antenna of the male without paddle-shaped 


8. With bifurcate gills. ...Synpleonia 


Genus Gammarus Fabricius 
1775. Gammarus (part.), J. C. Fabricius, Syst. Ent., p. 418. 
Key To THE SPECIES IN THE FRESH-WATERS OF THE UNITED STATES 


1. Inner ramus of the third uropod rudimentary, not armed with plumose setae. ...... 


Inner ramus of the third uropod more than one-half as long as the outer ramus 


2. Flagellum of the second antenna of the male armed with sensory organs. ....... bas 
Flagellum of the second antenna not armed with sensory organs in either sex. ........ 5 


3. Flagellum of the second antenna armed with sensory organs in both sexes. Palmar 


margin of the second gnathopod of the male straight or convex. ...........-....-------- 


Flagellum of the second antenna of the female not armed with sensory organs. 
Palmar margin of the second gnathopod of the male concave. ............-.-------- ee 


4. Inner ramus of the third uropod about three-fourths as long as the outer ramus. 


Inner ramus of the third uropod less than two-thirds as long as the outer ramus. 


5. Eyes small, degenerate. First antenna longer than the second. Color in life 


Eyes large and well-developed. Second antenna of the male as long as or longer 
than the first. Color in life translucent white with all body segments and 
appendages banded with green or brown. ............---.-------------0--0-+0000-- G. fasciatus Say 


Gammarus troglophilus sp. nov. 
Fig. | 

Description Body form robust. Large males reach a length of 25 mm, 
females 18 mm, exclusive of appendages. Color in life variable. Specimens 
from springs dull, opaque brownish-gray, not distinguishable from G. limnaeus. 
Specimens from caves semi-translucent cream-colored. Eyes reniform, of 
medium size, well pigmented in specimens from springs; outer circle of facets 
usually unpigmented in specimens from caves. 
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Primary flagellum of the first antenna with from five segments at the time 
of liberation from the brood-pouch to about fifty segments in mature speci- 
mens. Secondary flagellum of the first antenna with from two, to six or seven 
segments. Second antenna about two-thirds as long as the first. Flagellum 
of the second antenna with from four to twenty-four segments. About the 


first three-fourths of the segments provided with sensory organs in the male 
(Fig. 1A), and about the first third in the female (Fig. 1B). 


Palmar margin of the propodus of the first gnathopod of the male (Fig. 
1C) very oblique, straight or slightly convex, continuous with the posterior 
margin. Palmar margin of the propodus of the second gnathopod of the male 
(Fig. 1D) straight or slightly convex, not as oblique as the first. Palmar 
margins of the propodi of both gnathopoda of the female (Figs. 1E, F) 
convex, not as large as those of the male. Carpus of the first gnathopod 
shorter than that of the second in both sexes. 


Third uropod of the male (Fig. 1G) large in proportion to the size of 
the animal, the peduncle frequently reaching to the tip of the telson. Rami 
long and straight and armed laterally with numerous setae arranged in fascicles 
of one to four. One seta in each fascicle is plumose, except in those fascicles 
on the outer margin of the outer ramus which contain spines. Second segment 
of the outer ramus not armed with plumose setae. Inner ramus about three- 
fourths as long as the outer ramus. Third uropod of the female similar to 
that of the male but smaller in proportion to the animal; the peduncle not 
reaching to the tip of the telson. 


Telson (Fig. 1H) cleft to the base, the lobes armed distally with two or 
three spines and several setae and laterally with one spine and a variable 
number of setae. 


A very distinctive species. Among the species in the freshwaters of the 
United States, it is most closely related to G. limnaeus, with which it is 
frequently associated in springs. It differs from that species in its larger size, 
more robust form, the presence of sensory organs on the flagellum of the 
second antenna of the female, the straight or convex palmar margin of the 
second gnathopod of the male, the relatively lor ger third uropod of the male, 


and in its habit of entering subterranean streams. 


Cotypes—Taken in Morrison’s Cave, two miles south of Burksville, 
Monroe County, Illinois, November 6, 1937, by Leslie Hubricht. U. S. N. M. 
no. 77798; and collections of the authors. 


Localities—Itunois: St. Crain Co.: Falling Spring; cave 0.3 miles south of 
Falling Spring; Stemmler’s Cave, 2 miles south of Bluffside; Hoffman's Spring, | 
mile north-northwest of Bluffside. Monroe Co.: Wilde’s Cave, 2 miles east of Colum- 
bia; spring 2 miles east of Waterloo; cave and spring, 2 miles north of Fountain Gap; 
Morrison's Cave, 2 miles south of Burksville. Missouri: St. Louts Co.: spring on 
Mill Creek, 3 miles east of Musicks Ferry; spring, | mile north of Oakville; Cliff 
Cave; spring on bluff, | mile south of Grimsby; spring on bluff, 0.5 mile east of Hine; 
spring on Keifer Creek, 0.6 mile northwest of Fern Glen; spring on Glencoe Creek, 
2.8 miles northwest of Glencoe Station. JEFFERSON Co.: spring, 1.7 miles south of 
House Springs; Becker's Spring, 0.5 mile east of Seckman; Rice’s Cave and Spring, 
3 miles northeast of Goldman; small stream, | mile west of Horine; small spring on 
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hillside along Selma Creek, 0.5 mile north-northwest of Selma. FRANKLIN Co.: spring, 
2 miles west of Lone Dell. 


Gammarus limnaeus S. I. Smith 


1874. Gammarus limnaeus S. I. Smith, Rept. U. S. Fish. Comm., vol. 2, p. 651, Pl. 2, 
fig. 6, 7. 
1907. Gammarus fasciatus Weckel, Proc. U. S. Nat. Mus., vol. 32, no. 1507, p. 40, 


fig. 8 


Remarks.—G. limnaeus is a widespread and variable species. The color 
in life is usually opaque, brownish-gray, blue-gray, or olive-green; never 
banded as in G. fasciatus. The secondary flagellum of the first antenna has 
up to six segments. The flagellum of the second antenna is armed with 
sensory organs in the male. The palmar margin of the propodus of the second 
gnathopod of the male is distinctly concave. In the specimens in the authors’ 
collections from the eastern United States the presence of plumose setae on 
the second segment of the outer ramus of the third uropod is the exception 
rather than the rule. 


Specimens from the Rocky Mountain region differ from those from the 
eastern United States in having the body stouter and often larger (large males 
reaching a length of 23 mm), the eyes are shorter in proportion to width, the 
secondary flagellum of the first antenna has fewer segments, the gnathopoda 
ate shorter in proportion to width, the second segment of the outer ramus of 
the third uropod usually bears plumose setae, and the telson is usually without 
a lateral spine. 


This and other species of amphipods were called “spring-keepers” by one 
resident of the Ozarks, who believed water from a spring to be impure and 
unfit for drinking unless the spring contained them. A common and appro- 
priate name used in Jefferson County, Missouri, is “sidlers.” 


Localities —MicHIGAN: CHEBOYGAN Co.: Carp Creek, Douglas Lake (H. J. Van 
Cleave, coll.). Wayne Co.: Northville Station. BERRIEN Co.: small creek near Lake 
Michigan, Warren Dune State Park, northwest of Sawyer. INDIANA: St. JosEPH Co.: 
spring-fed creek, 50 feet from mouth, flowing into St. Joseph River, 4 miles north of 
South Bend. Wisconsin: Mitwaukee Co.: Lake Michigan, McKinley Park, Mil- 
waukee. OZAUKEE Co.: Hilgen Spring, | mile east of Cedarburg. CrAwrorp Co.: 
large spring, 5 miles northeast of Wauzeka. ILLinois: St. CLair Co.: Falling Spring. 
Monroe Co.: Wilson Creek, southeast of Columbia; spring, 2 miles north of Fountain 
Gap; Bond Creek, 2 miles west of Foster Pond. Iowa: Des Moines Co.: Burlington. 
Missourt: St. CHartes Co.: Cole Creek, 3 miles north of St. Charles. St. Louis 
Co.: spring on Mill Creek, 3 miles east of Musicks Ferry; spring, Creve Coeur Lake 
Park; spring on Glencoe Creek, 4.1 miles northwest of Glencoe Station; Blue Grass 
Spring, 3.5 miles east of Eureka. JEFFERSON Co.: small spring, 2 miles southeast of 
Pacific; spring 1.7 miles south of House Spring; Becker's Spring, 0.5 mile east of 
Seckman; large spring, 1.8 miles east of Antonia. FRANKLIN Co.: spring, Port Royal; 
spring, 2 miles south of Gray Summit; La Jolla Spring, 3.5 miles southeast of Stanton. 
St. Francois Co.: spring, 0.4 miles south of Koester. Mapison Co.: spring on Twelve- 
mile Creek, 7 miles south of Fredericktown. Boone Co.: spring, 2 miles south of 
Columbia; spring, Rock Bridge, 6 miles south of Columbia. OKLAHOMA: PonToToc 
Co.: Byrd's Mill Spring. JoHNston Co.: springs, near Connerville. Ura: Utan Co.: 
ditch, 1.5 miles west of Vineyard; spring, Salem. NEw Mexico: McKin.ey Co.: 
headwaters of the Zuni River, 7 miles west of Ramah. 
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Gammarus propinquus W. P. Hay 
1902. Gammarus propinquus W. P. Hay, Proc. U. S. Nat. Mus., vol. 25, no. 1285, 


p. 224 
1902. Gammarus purpurascens W. P. Hay, Proc. U. S. Nat. Mus., vol. 25, no. 1292, 
p. 433, fig. 7. 


Remarks.—An examination of specimens of G. purpurascens from the 
type locality reveals that the telson is cleft to the base, but the segments are 
strongly appressed which makes it appear only partly so. The inner ramus 
of the third uropod is a little longer than the average for G. propinquus but 
not as long as in G. limnaeus. 

G. propinquus is very closely related to G. limnaeus. It differs in being 
usually smaller with larger eyes and in having a proportionally smaller inner 
ramus on the third uropod. Despite the scarcity of tangible differences it 
seems to be a good species. At La Jolla Spring, where it occurs in company 
with G. limnaeus, the two species can be readily separated. 

Localities —Vircinia: Lee Co.: spring, Blackwater. TENNESSEE: CLAIBORNE Co.: 
Davis's Spring, 2.6 miles south of Harrogate. MoNTGOMERY Co.: spring, near Clarks- 
ville. HumpHReys Co.: large spring, near Jewel Cave. Missouri: FRANKLIN Co.: 
Roaring Spring, 2 miles east of Stanton; La Jolla Spring, 3.5 miles southeast of 
Stanton. Crawrorp Co.: mouth of Green’s Cave, 4.5 miles southeast of Sullivan; 
Onondaga Spring, 5 miles southeast of Leasburg. SHANNON Co.: Round Spring, 12 
miles north of Eminence. PHELPS Co.: Meramec Spring, 5 miles southeast of St. James. 
Morcan Co.: Gravois Spring, near Gravois Mills. CampEN Co.: Hahatonka Spring, 
Hahatonka. Barry Co.: swift stream, Roaring River State Park. ARKANSAS: FULTON 
Co.: Mammoth Spring. Boone Co.: large spring, near Willcockson. 


Gammarus acherondytes sp. nov. 
Fig. 2 

Description—Body form as in G. limnaeus. Maximum length: males 
17 mm, females 14 mm, exclusive of appendages. Color in life light gray- 
blue. Eyes reniform, small, degenerate, the pigment drawn away from the 
facets into an irregular black mass. 

First antenna long and slender, more than one-half the length of the body. 
Primary flagellum with up to forty segments, secondary flagellum with up to 
six segments. Second antenna (Figs. 2A, B) about three-fourths as long as 
the first antenna. Flagellum with up to eighteen segments, not armed with 
sensory organs in either sex. 

Palmar margin of the propodus of the first gnathopod of the male (Fig. 
2C) very oblique, straight, and continuous with the posterior margin. Palmar 
margin of the second gnathopod of the male (Fig. 2D) only slightly oblique, 
straight or concave. The palmar margins of both gnathopoda of the female 
(Figs. 2E, F) strongly convex. The propodus of the second gnathopod is 
almost twice as long as wide in the male, and fully twice as long as wide in 
the female. 

Third uropod of the male (Fig. 2G) with the rami slightly curved, the 
inner ramus about three-fourths as long as the outer ramus. The outer 
margin of the outer ramus is armed with numerous fascicles of one to ten 
setae. One seta in each fascicle is plumose, except in those fascicles which 
contain spines, in which case there are no plumose setae. The inner ramus 
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and the inner margin of the outer ramus are armed with small fascicles of one 
to four setae, one of which is plumose. Second segment of the outer ramus 
rot armed with plumose setae. Third uropod of the female similar to that of 
the male but smaller in proportion to the body. 

Telson (Fig. 2H) exceeding the peduncle of the third uropod in length, 
cleft to the base, armed distally with two or three spines and several setae, and 
laterally with one spine and a variable number of setae. 


Related to G. fasciatus, which it resembles, in the absence of sensory organs 
on the second antenna. It differs from that species in color, in its small, 
degenerate eyes, and much longer first antenna. 


Remarks.—Known only from subterranean streams, where it is not a 
common species. From the more abundant G. troglophilus, with which it is 
associated, it may be distinguished by its smaller size, light gray-blue color, 
small eyes, the absence of sensory organs on the second antenna, and by the 
larger fascicles of setae on the outer margin of the outer ramus of the third 
uropod. 

Cotypes—Taken in Morrison’s Cave, two miles south of Burksville, 
Monroe County, Illinois, August 28, 1938, by Leslie Hubricht. U.S.N.M. 
no. 77802; and collections of the authors. 


Localities —ILLinois: St. CLair Co.: Stemmler’s Cave, 2 miles south of Bluffside. 
Monroe Co.: Morrison’s Cave, 2 miles south of Burksville. 


Gammarus fasciatus Say 
Fig. 3 
1818. Gammarus fasciatus Say, Jour. Acad. Nat. Sci. Phila., vol. 1 II, p. 374. 
1899. Dikerogammarus fasciatus Stebbing, Trans. Linn. Soc. London, ser. 2, vol. 7, 


p. 
1907. [non] Gammarus fasciatus Weckel, Proc. U. S. Nat. Mus. vol. 32, no. 1507, 
p. 40, fig. 8. 


The description and figure for G. fasciatus in Ada Weckel’s paper (1907) 
are undoubtedly based upon specimens of G. limnaeus, as ate some of the 
localities cited. She failed to point out a single reliable character in either her 
description or key for the separation of the species, a fact which has caused 
considerable confusion and has led some workers to suggest that the two 
species were synonymous. They are, however, quite distinct, and in order 
that further confusion may be avoided G. fasciatus is here redescribed and 
figured from specimens collected in the vicinity of Philadelphia, a locality 
mentioned by Say. 


Description—Length, exclusive of appendages: males 13 mm, females 10 
mm. Color in life: translucent whitish with the body and the proximal 
segments of the appendages banded with green or brown. Eyes reniform, 
well pigmented. 

Primary flagellum of the first antenna with up to thirty segments, second- 
aty flagellum with up to six segments. Flagellum of the second antenna with 
up to sixteen segments, not armed with sensory organs in either sex (Figs. 
3A, B). Second antenna of the male equalling or exceeding the first. Second 
antenna of the female shorter than the first. 
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Parmar margin of the propodus of the first gnathopod of the male (Fig. 
3C) very oblique, distinctly concave, and separated from the posterior margin 
by a slight angle. Palmar margin of the propodus of the second gnathopod 
of the male (Fig. 3D) concave, not as oblique as in the first. Palmar 
margins of the propodi of the gnathopoda of the female (Figs. 3E, F) convex, 
smaller, and not as oblique as in the male. 

Inner ramus of the third uropod of the male (Fig. 3G) about three- 
fourths as long as the outer ramus. Both rami armed with numerous fascicles 
of one to five setae. One seta in each fascicle is plumose, except in those 
fascicles on the outer margin of the outer ramus which contain spines. Second 
segment of the outer ramus usually armed with plumose setae. Third uropod 
of the female similar to that of the male, but smaller. 

Telson (Fig. 3H) cleft to the base, armed distally with two or three 


spines and several setae, and laterally with one spine and about four setae. 


Remarks.—The small humps on the backs of the fourth and fifth abdom- 
inal segments of Gammarus fasciatus ate no larger than are found on other 
species of Gammarus. The genus Dikerogammarus Stebbing (1899), should 
be restricted to species, found in the Caspian Sea, in which the spines are 
raised upon tubercles that are about twice as high as wide. 

Localities—-NeEw JeRsEY: BuRLINGTON Co.: tide-pools Delaware River, north of 
Riverton. PENNSYLVANIA: CHESTER Co.: spring, near mouth of Valley Creek, Valley 


Forge. District oF CoLumBIA: tide-pools, Potomac River, 2 miles west of George- 
town. WIsconsIN: MiLwauKEE Co.: Lake Michigan, McKinley Park, Milwaukee. 


Genus Niphargus Schiodte 
1849. Niphargus Schiddtke, Kong. Danske Vidensk. Skr. Nat. math. ser. 5, vol. 2, 
p. 26. 


KEY TO THE SPECIES IN THE UNITED STATES 


Outer ramus of the third uropod not more than twice the length of the peduncle. 
Entire third uropod not as long as the second. ...................- N. antennatus (Packard) 

Outer ramus of the third uropod more than twice the length of the peduncle, 
usually more than three times as long. Entire third uropod considerably longer 


Niphargus pellucidus Mackin 
1935. Niphargus pellucidus Mackin, Trans. Amer. Microscop. Soc., vol. 54(1), p. 42, 
re 


Locality Ok LAHoMA: Murray Co.: small spring, 0.5 mile northwest of Turner 
Falls, Arbuckle Mtns. 


Genus Eucrangonyx Stebbing 
1899. Eucrangonyx Stebbing, Trans. Linn. Soc. London, ser. 2, vol. 7. p. 423. 


Key To THE SpEcIES IN THE UNITED StaTEs* 


1. Telson one and one-half times as long as broad. Second segments of the third, 
fourth, and fifth peraeopods deeply serrate on their posterior margins. ..........-- 


* Eucrangonyx packardii (S. I. Smith) 1888, is too little understood to place in 
the key. It is doubtful if it is specifically distinct from E. gracilis. The absence 

of pigment from the eyes is not a specific character. 
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Telson not longer than broad. Second segments of the third, fourth, and fifth 


peraeopods weakly serrate on their posterior margins. —................-...---0-0e0-0eee-eee-e-- 2 
2. Superior (near the anterior margin) lateral setae of the propodi of the gnatho- 
poda in short transverse rows of two to Seven. ...........-.----------c-cecececeeseseeeeeeeeeeeeeeeeeees 3 
Superior lateral setae of the propodi of the gnathopoda single (rarely paired 


3. Palmar margins of the propodi of the gnathopoda one and one-half to two times 
as long as the posterior margins and armed with more than 25 notched spines 


Palmar margins of the propodi of the gnathopoda less than one and one-half 
times as long as the posterior margins and armed on each side with less than 


4.Palmar margins of the propodi of the gnathopoda of the female concave and 
armed with heavy notched spines. Lower margins of the dactyli armed with 


Palmar margins of the propodi of the gnathopoda of the female convex and 
armed with weak, minutely notched spines, except at heel. Lower margin of 
dactyli setiferous or without setae. ............-..-.-----.-----ee-eceeeeeeeeees E. gracilis (Smith) 


Eucrangonyx obliquus sp. nov. 
Fig. 4 


Description Known only from a single female. Length 18 mm, exclusive 
of appendages. Dark straw-colored in life, not changing in alcohol. Eyes 
round. Flagellum of the first antenna with 28 segments, flagellum of the 
second antenna with seven segments. 


Gnathopoda (Fig. 4A, B) broad and thin. The palmar margins of the 
ptopodi strongly convex, very oblique, and armed on each side with a row of 
about thirty notched spines of about uniform size. The superior lateral setae 
in transverse rows of two or three (except one or two setae near the base 
of each propodus). One longitudinal row of setae on the posterior margin 
of the first gnathopod and six transverse rows on the second gnathopod. Inner 
margins of the dactyli unarmed. 


Outer ramus of the first uropod (Fig. 4C) only slightly shorter than the 
inner ramus. Proportions of the rami of the second uropod (Fig. 4D) about 
the same as in the first uropod. Outer ramus of the third uropod (Fig. 4E) 
armed with seven fascicles of spines on the outer margin and five on the inner 
margin. 


Telson (Fig. 4F) about as long as broad, cleft about one-half way to the 
base, armed with three spines on each lobe, and a single branched hair on 
each side. 


E. obliquus differs from all other known species in the broad, thin gnatho- 
poda and the greater number of notched spines on the very oblique palm. Its 
affinities are with E. serratus and the following species. 


Holotype.—Taken in a small creek west of the college chapel, Clarksville, 
Johnson County, Arkansas, April 28, 1936, by Leslie Hubricht. U.S.N.M. 
no. 77803. 
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Eucrangonyx forbesi sp. nov. 


Fig. 5 


Description—Females reach a length of 22 mm, males 18 mm, exclusive 
of appendages. Color in life: adult females blue-gray; adult males olive-green; 
young of both sexes light yellowish-brown, sometimes purplish; specimens from 
caves bright orange, regardless of sex or age. All become straw-colored in 
alcohol. Eyes round, usually well pigmented; but specimens from caves may 
have the pigmentation greatly reduced or completely wanting. 


Number of segments in the flagellum of the first antenna varying from 
ten to twelve at the time of liberation from the brood-pouch to about thirty- 
five in mature specimens, in the flagellum of the second antenna from three 
to twelve. Second antenna of mature males armed with fifteen to seventeen 
paddle-shaped sensory organs; five on the fourth segment of the peduncle, 
five or six on the fifth segment, and one each on the first five or six segments 
of the flagellum. 


Palmar margins of the propodi of the gnathopoda (Figs. 5A, B, C, D) 
convex, and armed on each side with a row of fifteen to twenty-two notched 
spines of unequal size. Superior lateral setae in short transverse rows of two 
to seven. Setae on the posterior margin of the propodus in transverse rows 
on the second gnathopod, but not on the first. Lower margin of the dactylus 
armed only with a number of minute setae. 


Outer ramus of the first uropod (Figs. 5E, F) only slightly shorter than 
the inner ramus. The second uropod of the male (Fig. 5G) with the outer 
ramus greatly reduced, being less than one-half the length of the inner ramus, 
cylindrical, curved, with a tuft of four to six blunt spines on the tip, and two 
blunt lateral spines, and carried outward at an angle of 90° to the inner ramus. 
The second uropod of the female (Fig. 5H) with the outer ramus about two- 
thirds the length of the inner ramus, straight, tipped with pointed spines, and 
carried at an angle of 45° to the inner ramus. Outer ramus of the third 
uropod (Figs. 51, J) armed with three or four fascicles of spines on each side. 


Telson (Figs. 5K, L) broader than long, the emargination varying in 
depth from one-sixth to one-third the distance to the base. The lobes each 
armed distally with two to four spines, and one or two branched hairs on 
each side. 


E. forbesi is related to E. obliquus, but differs in the following characters: 
the gnathopoda are thicker, narrower, the palmar margins are shorter, and 
armed with fewer spines. The uropoda are shorter and stouter. The outer 
ramus of the second uropod of the female is much shorter than the inner 
ramus. The telson is broader in proportion to length, and not as deeply 
emarginate. 


Named in honor of the late Dr. Stephen Alfred Forbes, Curator, Illinois 
Museum of Natural History, Urbana, Illinois. 


Cotypes.—Taken at outlet of drain (spring), Osage Hills Golf Course, 
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Kirkwood, St. Louis County, Missouri, December 2, 1934, by Leslie Hubricht. 
U.S.N.M. no. 76291; and collections of the authors. 


Localities—ILuinots: St. Cain Co.: Stemmler’s Cave, 2 miles south of Bluffside. 
Monroe Co.: Wilde’s Cave, 2 miles east of Columbia; spring, 2 miles east of Water- 
loo; Morrison's Cave, 2 miles south of Burksville; spring, 2 miles north of Fountain 
Gap; ditch leading into Moredock Lake, 4 miles northeast of Valmeyer. Missouri: 
St. Louis: spring, Carondelet Park. St. Louis Co.: outlet of drain (spring), Osage 
Hills Golf Course, Kirkwood; temporary pond, Buder Park, | mile southeast of Valley 
Park; spring on Keifer Creek, 0.6 mile northwest of Fern Glen; spring on Glencoe 
Creek, 4.1 miles northwest of Glencoe Station; temporary pond, Benbush. JEFFERSON 
Co.: small stream, | mile west of Horine; Rice’s Cave and Spring, 3 miles north- 
east of Goldman; small spring, 1.5 miles north of Antonia; small spring on hillside 
on Selma Creek, 0.5 mile north-northwest of Selma. FRANKLIN Co.: spring, 2 miles 
south of Gray Summit; spring, Port Royal; Fisher Cave, Meramec State Park, 4 
miles east of Sullivan. WASHINGTON Co.: small spring on hillside behind C.C.C. 
camp, Washington State Park. SHANNON Co.: Round Spring Cavern Spring, 12 miles 
north of Eminence. Boone Co.: small overflow pool on Brush Creek, 4 miles southeast 
of Ashland. CAMDEN Co.: Hahatonka Spring, Hahatonka. Stone Co.: small running 
stream in cave, 0.5 mile southeast of Fairy Cave, and 2 miles west of Marvel Cave. 


Remarks—The single specimen from Stone Co., Missouri, a female, 
differs in having the telson cleft one-half way to the base, each lobe armed 
with a crown of eight to ten spines, and in having branched setae on the 
propodus of the first gnathopod. Whether it is only a variation, or a new 
species, cannot be determined without additional material. 


One large female from Wilde’s Cave, Illinois, is aberrant in having the 
inner ramus of the third uropod more than one-half as long as the outer ramus 
and armed with six fascicles of spines. 


This is a species of permanent bodies of water, preferring the smaller 
springs. Occasionally specimens may be washed into temporary ponds, may 
live there throughout the winter and spring and give birth to large numbers of 
young. However, they all die when the ponds go dry in the summer. They 
cannot withstand drought as can E. gracilis. 


Near Horine, Missouri, on May 12, 1936, this species, Gammarus 
troglophilus, and Asellus brevicaudus were observed in a mass migration up 
a small stream, a phenomenon which the senior author has observed on 
several occasions. ‘The amphipods swarmed up the center of the stream; 
while the isopods marched, ant-like, in a steady line along the margins, where 
there was less current. Near the head of the stream a low, rock ledge about 
two feet high proved an insurmountable obstacle to their advance. In an 
effort to overcome this barrier they had climbed out of the water upon the 
wet rocks in the spray of the falls where they could be scooped up by the 
handful. In the pool below, a bucket-ful could have been collected. 


On the approach of cold weather in the autumn E. forbesi drifts down 
stream. It breeds during the winter, and by spring has multiplied several-fold. 
In May they return to the springs, producing the phenomenon observed above. 
They return in such numbers that the food supply is soon exhausted and they 
resort to cannibalism until their numbers have been greatly reduced. 
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Eucrangonyx shoemakeri sp. nov. 


Fig. 6 


Description Females reach a length of 16 mm, males 10 mm, exclusive 
of appendages. Color in life not noted. Cream-colored in alcohol. Eyes 
variable, round to elongate, somewhat irregular in outline. 


Females with up to 27 segments in the flagellum of the first antenna, 
males with up to 22 segments. Second antenna of the female with up to nine 
segments in the flagellum, males with up to seven segments. Second antenna 
of the mature male with four paddle-shaped sensory organs on the fourth 
segment of the peduncle, four or five on the fifth segment, and one each on 
the first four or five segments of the flagellum. 


Palmar margins of the propodi of the gnathopoda (Figs. 6A, B, C, D) 
straight or concave, never convex, and armed with fifteen to twenty heavy, 
notched spines on each side. Lateral setae single (rarely in pairs). Setae on 
the posterior margins arranged in transverse rows, except on the first gnathopod 
of the male. Lower margins of the dactyli armed with ten to twelve teeth 
in the female and unarmed in the male. 


First uropod (Figs. 6E, F) with the outer ramus slightly shorter than the 
inner ramus. Outer ramus of the second uropod about three-fourths the 
length of the inner ramus in both sexes, stout in the female (Fig. 6H), 
slender, and sometimes armed in the male (Fig. 6G) with a comb-like row 
of about 12 spines on the inner margin. Outer ramus of the third uropod 
(Figs. 61, J) armed with three or four fascicles of spines on each side. 


Telson (Figs. 6K, L) about as long as broad, cleft from one-third to one- 
half the distance to the base. Each lobe usually bears three spines distally, 
and a branched hair on each side. 


E. shoemaker is related to E. gracilis, from which it differs in the presence 
of heavy notched spines on the palmar margins and teeth on the lower margins 
of the dactyli of the gnathopoda of the female, and in the concave palmar 
margins of the gnathopoda in both sexes. 


Remarks.—The comb-like row of spines is present on the second uropoda 
of males from the District of Columbia but not on those from IIlinois ot 


Oklahoma. 


Named in honor of Mr. Clarence R. Shoemaker, Assistant Curator, Divi- 
sion of Marine Invertebrates, U. S. National Museum. 


Cotypes.—Taken in temporary pools along the Potomac River, two miles 
west of Georgetown, District of Columbia, March 8, 1938, by Leslie Hubricht. 
U.S.N.M. no. 77799; and collections of the authors. 


Localities —District oF CoLUMBIA: temporary pools, along Potomac River, 2 miles 
west of Georgetown; temporary pond, Foundry Parkway, Georgetown; spring (temp- 
orary), Montrose Park, Georgtown. ILLinois: CHAMPAIGN Co.: oxbow, Urbana. 
Ox aHoma: Pontotoc Co.: temporary stream, | mile east of Ada; found in nearly 
all small temporary streams in this county. 
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Eucrangonyx gracilis (S. I. Smith) 
Fig. 7 
1871. Crangonyx gracilis S. 1. Smith, Amer. Jour. Sci., ser. 3, vol. 2, p. 453. 
1899. Eucrangonyx gracilis Stebbing, Trans. Linn. Soc. London, ser. 2, vol. 7, p. 423. 


As this species was not adequately differentiated, either by Smith or by 
subsequent authors, and as other species have been confused with it, it is here 
redescribed and figured. The figures for E. gracilis in Weckel (1907, p. 32, 

. 3) are not of this species but appear to represent an undescribed species 
related to E. shoemakeri. 


The following description is based upon specimens from Lake Superior, 
loaned by the U. S. National Museum; from Riverside, New Jersey; and 
from Grimsby, Missouri. The figures are drawn from specimens from the 
last locality. 


Description —Adult females in life gray-blue, sometimes coral to scarlet, 
opaque; adult males greenish, translucent. Both sexes with a brilliant, golden 
spot between the eyes. Eyes slightly elongate, somewhat irregular in outline, 
often deeply cleft on the forward margin. Large females reach a length of 
11 mm, males 6.5 mm, exclusive of appendages. Number of segments in the 
flagellum of the first antenna varying from 4 at time of liberation from the 
brood-pouch to twenty-two in mature specimens, segments in the flagellum of 
the second antenna varying from three, to five in mature males and eight in 
mature females. Second antenna of mature males armed with nine or ten 
paddle-shaped sensory organs; three or four on the fourth segment of the 
peduncle, three on the fifth segment, and one each on the first three segments 
of the flagellum. 


Palmar margins of the propodi of the gnathopoda convex, finely serrate, 
and armed with a row of eight to fifteen spines on each side, which are weak 
and minutely notched in the femaie (Figs 7C, D), except those opposite the 
claw, and heavy and distinctly notched in the male (Figs. 7A, B). Palmar 
margins more oblique in the male than in the female. Lateral setae single. 
Setae on the posterior margins of the propodi finely pectinate and placed 
singly on the first gnathopod and in transverse rows on the second. Lower 
margins of the dactyli smooth and unarmed, or armed with only a few weak 
setae. 

Rami of the first uropoda (Figs. 7E, F) sub-equal. Outer ramus of the 
second uropod of the female (Fig. 7H) slightly shorter than the inner ramus; 
outer ramus of the male (Fig. 7G) about three-fourths as long as the inner 
tamus, more slender, and armed sometimes with a comb-like row of about 12 
pointed spines on the inner margin. Outer rami of the third uropoda (Figs. 
71, J) armed with three fascicles of spines on each side. 

Telson (Figs. 7K, L) about as long as broad. Posterior margin cleft 
about one-third the distance to the base. The lobes usually bear three spines 
each, and there are one or two branched hairs on each side. 


Localities JERSEY: BuRLINGTON Co.: temporary pools north of Riverton; 
temporary pools, 0.5 mile southwest of Riverside. FLoripA: WAKULLA Co.: small 
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stream, 20 miles south of Tallahassee. ILLINOIS: CHAMPAIGN Co.: oxbow, Urbana. 
Mapison Co.: northwest end of McDaniel Lake. St. CLair Co.: marsh, 5300 State 
Street, East St. Louis; temporary pond, roadside ditch, North Dupo; temporary pool, 
ditch, | mile south of Falling Spring. Monroe Co.: Moredock Lake, 2 miles north of 
Valmeyer. Missouri: St. Louis Co.: slough, near Mississippi River, | mile south of 
Grimsby; pond, east of Morschels; temporary pond, 2 miles north of Fenton; temporary 
pool, 0.5 mile west of Vigus. BUTLER Co.: temporary pool, roadside ditch, 2.7 miles 
west of Ash Hill. ARKANSAS: JACKSON Co.: small spring on hillside, 1.5 miles south- 
west of Olyphant. JEFFERSON Co.: small creek, 0.5 mile south of Locust Cottage. 
JoHNson Co.: small stream, west of the college chapel, Clarksville. Louisiana: 
NATCHITOCHES PARISH: small creek, 2 miles south of Saline. St. LANpRY Parisu: 
roadside slough. LAFOURCHE ParisH: Bayou Boeuf, Kraemer. OKLAHOMA: PUSHMA- 
TAHA Co.: Lily Lake (permanent, 25 feet deep), 2 miles north of Antlers. 

Remarks.—Males of the above collections from Illinois, Missouri, and 
Arkansas have the comb-like row of spines on the inner margin of the outer 
ramus of the second uropod. The other collections are either all female, or if 
males are present they are without the comb-like row of spines. 

Though this species occurs in permanent streams elsewhere, in the vicinity 
of St. Louis it lives only in temporary ponds, probably because it cannot 
compete with the cannibalistic E. forbesi in the permanent streams. In the 
temporary ponds the adults die as soon as the young leave the brood-pouch. 
As the adults are all about the same age, and release their young about the 
same time, one may find them plentiful one day and a week later find them 


apparently absent. 


Genus Bactrurus W. P. Hay 
1902. Bactrurus W. P. Hay, Proc. U. S. Nat. Mus. vol. 25, no. 1292, p. 430 


Hay proposed the name Bactrurus to contain Crangonyx mucronatus 
Forbes. He indicated that the species could not be contained within the 
genus Niphargus, nor the genus Crangonyx in which it was originally placed. 
He, however, failed to diagnose the new genus, and as a result it has never 
been accepted, although a cursory examination shows that the species cannot 
be contained in Eucrangonyx, in which genus it has generally been placed, and 
is now contained. Neither is Crangonyx the correct placement of the species 
as the genus is now defined. We, therefore, propose to diagnose Bactrurus 
Hay, and to describe a new species to be contained in it along with the type 
species, B. mucronatus (Forbes). 


Description—With the characters of the family Gammaridae. No eyes. 
Secondary flagellum of the first antenna biarticulate. Gills present on all 
peraeopoda and the second gnathopod. The last two peraeopoda have in 
addition to the gill a secondary bract. Anterior coxal plates shallow; their 
depth not as great as that of the segment and less than their own length. 
Postero-lateral angles of the first three abdominal segments rounded. Telson 
entire or only slightly emarginate. Third uropod with 2 rami; inner ramus 
rudimentary. 

Paragnatha deeply incised, with no inner lobes. First endite of the first 
maxillae with six large feathered spines; second endite (inner lobe) of the 
maxillipeds short, with three or four heavy spines distally and several long 
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setae. Third endite (outer lobe) with a row of six to eight spines along the 
inner terminal part and long setae extending the entire length. 
First and second gnathopoda with heavy pectinate spines on the carpus. 
Eucrangonyx differs from this genus in having deep coxal plates anteriorly, 
a cleft telson, acute postero-lateral angles on the first three abdominal segments, 
and eyes. Crangonyx differs in having but one ramus on the third uropod 


KEY To THE SPECIES 


Telson of the male produced into a long cylindrical bar. Gnathopoda with the 


Telson normal, not produced into a long bar. Gnathopoda with the palmar margins 


Bactrurus brachycaudus sp. nov. 
Fig. 8 

Description—General body form slender. Straw-colored in life, not 
changing in alcohol. Large specimens reach a length of about 25 mm, exclu- 
sive of appendages. First antenna with from eight segments in the flagellum 
at the time of liberation from the brood-pouch to fifty-two segments in mature 
specimens. Total length of the first antenna about two-thirds the length of 
the body. Flagellum of the second antenna with from four to fourteen 
segments. 

Palmar margins of the propodi of the gnathopoda (Figs. 8A, B, C, D) 
convex, continuous with the posterior margins, armed on each side with up 
té twenty-five notched spines of unequal size. Lateral setae and the setae on 
the posterior margin in transverse rows. First gnathopoda stouter but smaller 
than the second. 

Rami of the first and second uropoda (Figs. 8E, F, G, H) nearly equal. 
The peduncles each armed with a group of three to six spines distally on the 
inner angle. Outer ramus of the third uropods (Figs. 81, J) about as long as 
the peduncle, armed on the inner margin with one or two spines, on the outer 
margin with three to five spines, and distally with three or four spines. Inner 
ramus an unarmed, flat scale, less than one-third the length of the outer ramus. 

Telson (Figs. 8K, L) about one and one-half times as long as broad, 
entire, or sometimes slightly emarginate, armed with one or two branched 
hairs on each side, and twelve to twenty terminal spines. 


From B. mucronatus this species may be distinguished by its larger size, 
convex palmar margins of the gnathopoda, and the short, flat telson of the 
male. 


Cotypes.—Taken in walled spring on Keifer Creek, 0.6 mile northwest of 
Fern Glen, St. Louis County, Missouri, April 17, 1937, by Leslie Hubricht. 
U.S.N.M. no. 74846; and collections of the authors. 


Localities —ILLinots: St. CLair Co.: Stemmler’s Cave, 2 miles south of Bluffside; 
small spring, | mile south of Falling Spring. Monroe Co.: Morrison's Cave, 2 miles 
south of Burksville. Missourt: St. Louis Co.: spring, 0.6 mile northwest of Fern 
Glen; small spring on bluff, 0.7 mile south of Grimsby; Cliff Cave; outlet of drain 
(spring), Osage Hills Golf Course, Kirkwood; cave, Meramec Highlands quarry, 
Kirkwood; spring, Monarch. JEFFERSON Co.: Rice's Cave, 3 miles northeast of Gold- 
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man; Becker's Spring, 0.5 mile east of Seckman; Hoffarth’s well, Antonia; small 
spring, 1.5 mile north of Antonia; small spring on bluff, 2 miles east of Antonia; 
spring-house on hillside, 2.2 miles east of Antonia; small spring on bluff, 0.5 mile nozth 
of Selma; small spring on bluff, | mile north of Selma; small spring at foot of hill, 
on tributary of Selma Creek, 0.7 mile north-northwest of Selma. Mapison Co.: 
small intermitant stream, tributary of Twelvemile Creek, 7 miles south of Frederick- 
town. Boone Co.: spring in Brush Creek, 3 miles east of Ashland (W. L. Henning, 
coll.) ; seep, near small creek, 4 miles southeast of Ashland. 

Remarks.—Out of more than 500 specimens of this species in the authors’ 
collections only eight were collected in caves. This is in spite of the fact that 
the five caves listed above were each visited several times. The majority were 
collected in springs during the months of April, May, and June. It is appar- 
ent that caves are not the normal habitat for this species. It is quite probable 
that the normal habitat is the interstices of the deep, chert gravel of the 
smaller stream-beds, and that they congregate in the springs for breeding 
purposes. The only female with well developed oostegites was collected in 
December at Kirkwood; it was carrying three young. 


Bactrurus sp. 


Locality—OKLAHOMA: MuskoceEE Co.: well, near the Connors State College 
campus, Warner (Aaron Seamster, coll.). 


Remarks.—The single specimen taken, a mature female, resembles B. 
brachycaudus but is more slender, the second gnathopod is distinctly smaller 
than the first, and the telson is about as wide as long. Whether it represents 
a new species or is only a variety of B. brachycaudus cannot be determined 
without additional material. 


Genus Crangonyx Bate 
1859. Grangonyx, Bate, Proc. Dublin Univ. Zool. Bot. Assoc., vol. 1, p. 237. 


After this paper was prepared fourteen lots of this genus were collected in 
the southeastern United States. As these collections probably contain three 
or four undescribed species it would be useless to publish a key to the genus 
at this time. 

Crangonyx onondagaensis sp. nov. 
Fig. 9 

Description —Blind. Opaque white or cream colored in life. The largest 
female measured 5 mm in length, the largest male 4 mm, exclusive of appen- 
dages. The number of segments in the flagellum of the first antenna varies 
from four or five at the time of liberation from the brood-pouch to ten in 
mature males and twelve in mature females. Flagellum of the second antenna 
with from three segments, to four in mature males, and five in mature females. 


Palmar margins of the propodi of the gnathopoda (Figs. 9A, B, C, D) 
convex, separated from the posterior margin by an obtuse angle and armed on 
each side with ten or eleven notched spines, except the first gnathopod of the 
male which has only six notched spines. Lateral setae single. Setae on the 
posterior margin of the propodus placed singly on the first gnathopod and in 
three or four transverse rows on the second. First gnathopod smaller than 
the second. 


spin 
pedu 
7 
and 
the t 


spine 
the | 
in th 

Cave 
the a 


Craw 
east 
intern 


k 
local 
inclu 
deter 

C 


youn 


[ 
exclu 
in th 

straig 
male 
notcl 
unart 
oblig 
fema 
poste 
Later 
gnatl 

Pp 


lobe 
urop 
Ped 
the i 
three 


FRESH WATER AMPHIPOD CRUSTACEANS 203 


Peduncle of the first uropod of the male produced distally into a long, thin 
lobe (Fig. 9F) one-third to one-half the length of the rami. Rami of the first 
uropod (Figs. 9E, G) of equal length, and each armed with nine or ten spines. 
Peduncles of the first and second uropoda armed with one spine distally on 
the inner angle. The outer ramus of the second uropod (Figs. 9H, I) about 
three-fourths the length of the inner ramus, each ramus armed with about eight 
spines. Ramus of the third uropod (Figs. 9J, K) about half as long as the 
peduncle and armed distally with three or four spines. 


Telson (Figs. 9L, M) a little longer than broad, posterior margin convex 
and armed with ten to twenty spines which are less than half the length of 
the telson. 


This species is related to the next, from which it differs in the shorter 
spines on the telson and uropoda, in the larger ramus of the third uropod, in 
the less oblique palmar margins on the propodi of the first gnathopoda, and 
in the convex palmar margins of the gnathopoda of the female. 

Cotypes.—Taken in the “Lily Pools” and “Wonder Room,” Onondaga 
Cave, five miles southeast of Leasburg, Crawford County, Missouri, September 
24, 1938, by Leslie Hubricht. U.S.N.M. no. 88700; and collections of the 
the authors. 

Localities —Missouri: JEFFERSON Co.: Rice's Cave, 3 miles northeast of Goldman. 
CrawrorD Co.: “Lily Pools” and “Wonder Room,” Onondaga Cave, 5 miles south- 
east of Leasburg; Cathedral Cave, 5 miles southeast of Leasburg. Mapison Co.: small 
intermitant stream, tributary of Twelvemile Creek, 7 miles south of Fredericktown. 

Remarks.—Specimens from Rice’s Cave differ from those from the type 
locality in their larger size, and in the general elongation of all the appendages, 
including the telson. Whether or not they are another species cannot be 
determined without additional material. 

Only one or two large eggs (0.4 x 0.6 mm) are laid at one time. Two 
young taken from the brood-pouch, measured 1.8 mm in length. 


Crangonyx spinosus sp. nov. 


Fig. 10 


Description —Blind. Largest male 5 mm in length, largest female 4.5 mm, 
exclusive of appendages. First antenna with up to fifteen or sixteen segments 
in the flagellum, second antenna with three or four segments. 

Palmar margins of the propodi of the first gnathopoda very oblique, 
straight or slightly convex and armed with about nine notched spines in the 
male (Fig. 10A), straight or slightly concave and armed with about seven 
notched spines in the female (Fig. 10C), posterior margins very short and 
unarmed. Palmar margins of the propodi of the second gnathopoda not as 
oblique as in the first, straight, armed with about seven notched spines in the 
female (Fig. 10D), and about nine notched spines in the male (Fig. 10B), 
posterior margins long, and armed with two or three transverse rows of setae. 
Lateral setae single, or occasionally in pairs on the male. First and second 
gnathopoda about equal in size. 


Peduncle of the first uropod of the male produced distally into a short, 
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triangular lobe (Fig. 10F) about one-sixth the length of the rami. Rami of 
the first uropod (Figs. 10E, G) of about equal length. Inner margin of the 
inner ramus of the male armed with seven or eight spines, that of the female 
with three or four spines. Peduncles of the first and second uropoda with two 
or three spines distally on the inner angle. Outer ramus of the second uropod 
(Figs. 10H, I) about three-fourth the length of the inner. Inner margin of 
the inner ramus of the male armed with eight or nine spines, that of the 
female with three or four spines. Ramus of the third uropod (Figs. 10], K) 
vety minute, being about one-fourth the length of the peduncle, and armed 
distally with two or three spines. 

Telson (Figs. 10L, M) a little longer than broad, posterior margin convex 
and armed with sixteen to eighteen spines which are more than one-half the 
length of the telson. 

This species is related to C. onondagaensis, from which it differs principally 
in the longer spines on the telson; the more spinose inner margins of the inner 
rami of the first and second uropoda of the male; in the more oblique palmar 
margins of the first gnathopoda, and in the absence of setae on their posterior 
margins. 

Cotypes—Taken in a spring near Hawksbill Mountain, Skyline drive, 
Shenandoah National Park, Madison County, Virginia, June 20, 1937, by 
J. G. Mackin. U.S.N.M. no. 77808; and collections of the authors. 


Genus Synurella Wrzesniowski 
1877. Synurella Wrzesniowski, Zeit. wiss. Zool., vol. 28, p. 403. 


Synurella bifurca (O. P. Hay) 
1882. Crangonyx bifurcas O. P. Hay, Amer. Nat. vol. 16, p. 145. 
1907. Eucrangonyx bifurcus Weckel, Proc. U. S. Nat. Mus., vol. 32, no. 1507, p. 33, 
fig. 4. 


Localities —ARKANSAS: LAWRENCE Co.: roadside slough, 2 miles southwest of 
Mintern. JACKSON Co.: small spring on hillside, 1.5 miles southwest of Olyphant. 
Putaski Co.: small creek, 3 miles northeast of North Little Rock. JEFFERSON Co.: 
small creek, 0.5 mile south of Locust Cottage. 


Remarks.—The specimens from the above localities all agree in having the 
last three abdominal segments completely fused. This and the absence of an 
inner ramus on the third uropod indicate that the species belongs in Synurella 
rather than Eucrangonyx. 


Genus Synpleonia Creaser 

1934. Synpleonia E. P. Creaser, Occas. Papers Mus. Zool. Univ. Mich., no. 282, p. 1. 

In view of our insufficient knowledge of S. tenuis (S. I. Smith) (1874a 
p- 656), the uncertainty concerning the true generic affinities of Crangonyx 
alabamensis Stout (1911, p. 570) (it is either a Synpleonia or a Stygonectes, 
more likely the latter), and the extreme variation known for S. clantoni 
Creaser, it seems best to defer the construction of a key for this genus. Any 
key based upon our present knowledge would be more confusing than helpful. 

Synpleonia pizzinii Shoemaker 

1938. Synpleonia pizzinii Shoemaker, Proc. Biol. Soc. Wash., vol. 51, p. 137. 


Locality PENNSYLVANIA: CHESTER Co.: small walled spring along roadside, |! 
mile south of New Centerville. 
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Remarks.—Between the fourth and fifth pleon segments of this species the 
suture is visible and it is doubtful in some specimens if the segments are 
completely fused. Between the fifth and sixth segments the suture is also 
visible but the segments are definitely fused. 


Synpleonia hayi sp. nov. 
Fig. 11 

Description Without eyes. Straw colored in life. The largest female 
measured 10 mm in body length, the largest male 8 mm. Flagellum of the 
first antenna with up to twenty-five segments; flagellum of the second antenna 
with up to ten segments. 

Palmar margins of the propodi of the gnathopoda (Figs. 11A, B, C, D) 
straight or slightly convex, and armed on each side with about eleven notched 
spines. Superior lateral setae either single or in pairs on the first gnathopod; 
and usually in pairs on the second. Inferior lateral setae single on both 
gnathopoda. Setae on the posterior margins in transverse rows. First gnatho- 
poda larger and with more oblique palms than the second. 

Second segment of the fifth peraeopod of the male (Fig. 11E) not 
produced into a rounded lobe anteriorly; not distinguishable from that of the 
female (Fig. 11F). 

Distal end of the peduncle of the first uropod of the male produced into 
a thin rounded lobe (Fig. 11H). Outer ramus of the first uropod slightly 
shorter than the inner ramus. Inner margin of the inner ramus armed with 
about four spines in the male (Fig. 11G) and about eight to ten spines in the 


female (Fig. 111). Peduncles of the first and second uropoda armed distally 
on the inner angles with about three spines in the male and about six in the 
female. Outer ramus of the second utopod about two-thirds the length of 
the inner ramus. Inner margin of the inner ramus armed with about eight 
spines in the male (Fig. 11J) and ten to twelve spines in the female (Fig. 
11K, L). Ramus of the third uropod (Figs. 11M, N) about one-half as long 
as the peduncle and armed on the tip with four or five spines. 


Telson (Figs. 110, P) about one and one-half times as long as broad; 
posterior margin slightly convex and armed with twelve to sixteen spines. 

S. hayi differs from all of the other known species in the large number of 
spines on the inner ramus of the first and second uropoda. It is probably 
more closely related to S. tenuis and S. clantoni than to S. pizzinii, but is 
quite distinct from each. 

Named in honor of Dr. William Perry Hay, long an instructor of biology 
in the high schools of Washington, D. C. 

Cotypes.—Taken in a small spring, south end of the National Zoological 
Park, Washington, D. C., March 9, 1938, by Leslie Hubricht. U.S.N.M. 
no. 77804; and collections of the authors. 

Localities—Districr of CoLuMmBIA: small spring, Montrose Park, Georgetown: 
small spring, south end of National Zoological Park, Washingon. 

Remarks.—In S. havi the last three pleon segments are definitely fused 
but the sutures are visible. 
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Synpleonia clantoni Creaser 
1934. Simpleonia clantoni E. P. Creaser, Occas. Papers Mus. Zool. Univ. Mich., 


a0. p. Fi. 1. 
1935. Boruta americana Mackin, Trans. Amer. Microscop. Soc., vol. 54 (1), p. 46, 
PI. 10. 


Localities—Missouri: Mapison Co.: small intermitant stream, tributary of Twelve- 
mile Creek, 7 miles south of Fredericktown. WAYNE Co.: seep, 0.5 mile south of 
Greenville. ARKANSAS: JACKSON Co.: small spring on hillside, 1.5 miles southwest of 
Olyphant. Searcy Co.: small seeps, 3 miles east of Harriet; small seep, 4 miles west 
of Marshall. Boone Co.: small seeps, 9 miles southwest of Harrison. NEWTON Co.: 
small seeps, below lookout point, 7 miles south of Jasper; small seeps, 4 miles south 
of Boxley; small seep, 9.6 miles south of Boxley. PoLK Co.: springs, Rich Mountain, 
Rich Mountain Station. OKLAHOMA: Apair Co.: spring 5 miles south of Kansas. 
Mayes Co.: Spring Creek, Locust Grove. Pontotoc Co.: springs issuing from Franks 
fault, along Sheep Creek, south of Fittstown. 

Remarks.—Although specimens from any one locality are quite uniform, 
there are marked differences between those from different regions. Specimens 
from eastern Missouri have the palmar margins of the gnathopoda strongly 
concave, and the telson one and one-half to two times as long as broad and 
armed with lateral spines. Specimens from northern Arkansas, are similar, 
but smaller, and the telson is without lateral spines. Those from Pontotoc 
County, Oklahoma, are like those from northern Arkansas, but they are much 
larger and the uropoda are much stouter. The most distinctive lot is from 
Rich Mountain, Arkansas. Specimens from here have the gnathopoda only 
slightly concave, the uropoda are slender, the ramus of the third uropod bears 
a lateral spine, and the telson is two to two and one-half times as long as 
broad and is without lateral spines. 


In S. clantoni the last three pleon segments are completely fused and the 
sutures are not visible. 
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Fig. 1. Gammarus troglophilus sp. nov. A, first six segments of the flagellum of the 
second antenna, male; B, first nine segments of the flagellum of the second antenna, 
female; C, first gnathopod, male; D, second gnathopod, male; E, first gnathopod, 
female; F, second gnathopod, female; G, third uropod, male; H, telson, male. 
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Fig. 2. Gammarus acherondytes sp. nov. A, first seven segments of the flagellum of 
the second antenna, male; B, first seven segments of the flagellum of the second antenna, 
female; C, first gnathopod, male; D, second gnathopod, male; E, first gnathopod, 
female; F, second gnathopod, female; G, third uropod, male; H, telson, male. 
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Fig. 3. Gammarus fasciatus Say. A, first five segments of the flagellum of the second Zz 
antenna, male; B, first six segments of the flagellum of the second antenna, female; _— 
C, first gnathopod, male; D, second gnathopod, male; E, first gnathopod, female; 
F, second gnathopod, female; G, third uropod, male; H, telson, male. 
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Fig. 4. Eucrangonyx obliquus sp. nov. A, first gnathopod, female; B, second gnath- 
opod, female; C, first uropod, female; D, second uropod, female; E, third uropod, 
female; F, telson, female. 


211 
BO) 
/ 35 
\ 
t & 
BS \ 4 
v 
9 \ — v 
= — 
— 
“4 
\ \ | 
\ E v \\ 
\ S 
\ \ 
\ 
\ 
\ 
\ 
/ F y 
D 
ys | 
A 
A, -7 
\ 
\ 
e 
ond 
le; 
le; 


THE AMERICAN MIDLAND NATURALIST 


Fig. 5. Eucrangonyx forbesi sp. nov. A, first gnathopod, male; B, second gnathopod, 
male; C, first gnathopod, female; D, second gnathopod, female; E, first uropod, male; 
F, first uropod, female; G, second uropod, male; H, second uropod, female; I, third 
uropod, male; J, third uropod, female; K, telson, male; L, telson, female. 
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Fig. 6. Eucrangonyx shoemakeri sp. nov. A, first gnathopod, male; B, second gnath- 
opod, male; C, first gnathopod, female; D, second gnathopod, female; E, first uropod, 
male; F, first uropod, female; G, second uropod, male; H, second uropod, female; 
I, third uropod, male; J, third uropod, female; K, telson, male; L, telson, female. 
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Fig. 7. Eucrangonyx gracilis (S. I. Smith) A, first gnathopod, male; B, second 
gnathopod, male; C, first gnathopod, female; D, second gnathopod, female; E, first 
uropod, male; F, first uropod, female; G, second uropod, male; H, second uropod, 
female; I, third uropod, male; J, third uropod, female; K, telson, male; L, telson, 


female. 
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Fig. 8. Bactrurus brachycaudus sp. nov. A, first gnathopod, male; 
pod, male; C, first gnathopod, female; D, second gnathopod, female; E, first uropod, 
male; F, first uropod, female; G, second uropod, male; H, second uropod, female; 
I, third uropod, male; J, third uropod, female; K, telson, male; L, telson, female. 
(K & L represent telsons from male and female animals; the emarginate posterior 


margin has no sexual significance.) 


B, second gnatho- 


215 
Zs = ’ 
| 
| 
~ \ 
| | 
Nah Ay E | 
EN | ly 
Y | ~ H | \y 
\ 
LT i 
47} | . 
| 
| J | 
\ = G 
A = | | | 
d Hh (A K | | | 
rst 
d, 
n, 


THE AMERICAN MIDLAND NATURALIST 


‘, 
6. 


Fig. 9. Crangonyx onondagaensis sp. nov. A, first gnathopod, male; B, second 
gnathopod, male; C, first gnathopod, female; D, second gnathopod, female; E, first 
uropod, male; F, distal process of the peduncle of the first uropod, male; G, first 
uropod, female; H, second uropod, male; I, second uropod, female; J, third uropod, 
male; K, third uropod, female; L, telson, male; M, telson, female. 
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Fig. 10. Crangonyx spinosus sp. nov. A, first gnathopod, male; B, second gnathopod, 
male; C, first gnathopod, female; D, second gnathopoed, female; E, first uropod, 
male; F, distal process of the peduncle of the first uropod, male; G, first uropod, 
female; H, second uropod, male; I, second uropod, female; J, third uropod, male; 
K, third uropod, female; L, telson, male; M, telson, female. 
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Fig. 11. Synpleonia hayi sp. nov. A, first gnathopod, male; B, second gnathopod, 
male; C, first gnathopod, female; D, second gnathopod, female; E, lower end of 
second segment of fifth peraeopod, male; F, lower end of second segment of fifth 
peraeopod, female; G, first uropod, male; H, distal process of the peduncle of the 
first uropod, male; I, first uropod, female; J, second uropod, male; K, second uropod, 
female; L, inside view of the inner ramus of the second uropod, female; M, third 
uropod, male; N, third uropod, female; O, telson, male; P, telson, female. 
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A New Species of Conchostracan Phyllopod, 


Eulimnadia antlei, from Oklahoma 
J. G. Mackin 


Several years ago Mr. Herbert Antle presented me with a collection of 
specimens of the genus Eulimnadia which were recognized as a new species, 
but which, being slightly immature, I did not wish to describe. Later two more 
collections were made which included mature specimens. The species is quite 
distinctive, and no difficulty was encountered in separation from known species. 


Eulimnadia antlei sp. nov. 


With the characters of the genus (see Packard, 1883, Daday de Dees, 
1926). The shell of the male (Fig. 5) has 4 or 5 indistinct lines of growth. 
The dorsal hinge line is evenly arcuate, the highest point being just anterior 
to the middle. The posterior margin is slightly concave just below the end 
of the hinge, otherwise the outline of the shell makes an even oval. The 
specimen of maximum size measures 5 by 3 mm. In shape the head of the 
male differs sharply from that of the female. The main difference lies in the 
production of the lower angle into a sharp point (Fig. 3). In the male the 
first antennae are a little longer than in the female but do not show the marked 
sexual dimorphism as described for E. diversa by Mattox (1937). The first 
and second trunk appendages (gnathopoda) are not essentially different from 
the same structures in E. diversa and E. texana Packard. Details of the spina- 
tion of the second antennae are omitted from this description because of very 
considerable variation. This is true also of E. diversa according to Mattox 
and E. stoningtonensis according to Berry (1926). I have studied a number 
of specimens of E. texana Packard also, and it is true of this species. I suspect 
that all species of the genus are similarly variable. 


The shell of the female (Fig. 1) has 5 or 6 lines of growth, the dorsal 
hingeline is highly vaulted anterior to the middle, and is usually slightly 
concave both anteriorly and toward the posterior end. The maximal sized 
specimen measures 6.5 by 4 mm. The flabellum of the first foot (Fig. 2) is 
short, ending at the base of the sixth endite. Figure 6 shows the head of the 
female. Note the right-angled lower point of the rostrum, also the glandular 
(?) pocket just anterior to the frayed-out end of the ocellus. In this species 
18 pairs of feet is the most common number, although a few small specimens 
show only 16 or 17. Of the posterior body segments 9 are spined dorsally, 
subject to some variation. The spine formulae vary with the size of the speci- 
men. In two representative females these were, in inverse order, respectively 
1-3-5-5-5-3-3-1-1 and 3-5-5-7-5-5-3-3-1. The number of spines along each pos- 
terior (anatomical dorsal) ridge of the telson is 7 to 9. These telson spines 
are long, slightly curved, and usually smooth (Fig. 4). The claw bears 12 to 
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Fig. 1. Shell, female; fig. 2. first foot, female; fig. 3. head, male; fig. 4. telson, 
female; fig. 5. shell, male; fig. 6. head, female. 
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18 long plumose setae, and the small segment at the tip is finely subspined 
distal to the basal large spine. The forked filament of the telson margin is 
situated somewhere between the second and fourth telson spines. 


Eulimnadia antlei is close to E. diversa Mattox differing in (1) the number 
of growth lines of the shell, 5 and 2 respectively, (2) the form of the rostrum 
of the head, in the males pointed and right angled respectively, and (3) the 
number of the posterior spines of the telson, 9 and 12 respectively. Eulim- 
nadia antillarum (Baird) and E. minuta Daday are like E. antlei in the small 
number of telson spines. These two species have each only two lines of 
growth on the shell, as contrasted with 4 for E. antlei. E. antillarum also 
differs in having a long flabellum on the female first foot, and either minute 
spines on the telson or not any at all. E. minuta also differs in having 12 
segments spined dorsally, and the female has an anteriorly directed point on 
the lower angle of the rostrum not present in E. antlei. 


Localities: (1) a small pond 2 inches deep and three feet in diameter, near 
Altus, Jackson county, Oklahoma (collected by Mr. Herbert Antle, in whose 
honor the species is named), September 6, 1932; (2) pond, 4 inches deep, 
clear, grassy, 1 mile west of Southard, Blaine county, Oklahoma, June 13, 
1936 (type locality); (3) pond, 6 inches deep, clear, choked with grasses, 3 
miles west of Ringling, Jefferson county, Oklahoma, July 17, 1935. 


Cotypes in the collection of the U. S. National Museum, catalog number 


78481, and collections of the author. 
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Rediscovery of Cambarus compressus Faxon 
in Mississippi* 


Clarence J. Goodnight 


In 1884 Faxon described a new species Cambarus compressus from a series 
of 39 specimens collected by C. L. Herrick in Second Creek, Waterloo, and 
in Cyprus Creek, Lauderdale Co., Alabama. While Faxon described the 
species he reported nothing concerning its habits or the habitat where it was 
found. Subsequent writers have merely copied Faxon’s report. 


Ortmann (1930:94) says: “This species is known only from two locali- 
ties in close vicinity in the lower Tennessee drainage, and has never been 
found subsequently. Thus we must rely entirely upon Faxon’s account of it. 
Its taxonomic and geographical relations are rather obscure, but it is a mem- 
ber of the virilis-group, which is chiefly distributed in the Interior Basin.” 


This summer (Aug. 22, 1939) the writer while collecting in Mississippi 
with his mother, Mrs. Charles Goodnight, obtained a series of specimen of 
this species. These were collected in a small stream between Iuka, Mississippi 
and the Alabama border near U. S. Route 72. They agreed in every way 
with Faxon’s description. Of the 22 collected 10 were Form II males and 
12 were females. While this section of Mississippi is not far from the type 
locality, it does add a new form to the long list of crayfishes known from 


Mississippi through the work of Dr. Clay Lyle (1938). 


The crayfishes were found in a small rocky stream with a bed of pebbles 
and sand. The water was clear and cold, apparently spring fed. This obser- 
vation would tend to indicate that this species is an inhabitant of the clear, 
cold streams of the hills of this area. When disturbed the crayfishes hid by 
crouching on the bottom of the creek. Their brown color made them very 
difficult to detect against the stream bottom. Especially was this true in the 
type of stream where they lived with its bottom of rock and sand. This species 
is extremely fast and agile in its movements. 


Since Faxon reported only the measurements of one Form I male the 
writer feels that a list of measurements of the individuals collected would be 
of value. The following table is accordingly presented. 


* Contributions from the Zoological Laboratory of the University of Illinois, No. 535. 
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Measurements of Cambarus compressus Faxon from Mississippi 
Width of 
Length of Length of Areola in 
Anterior Posterior Length of Median 
Cephalothorax Cephalothorax Abdomen Portion 
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Sex 

Male II 13 mm. : 

Male II 10 mm. | | 

Male II 10 mm. 4 mm. 11 mm. mm. 

Male II 10 mm. mm. 1] mm. mm. 

Male II 11 mm. mm. 12 mm. mm. 

Male II 10 mm. mm. 12 mm. mm. 

Male Ii 9 mm. mm. 1] mm. mm. 

es Male II 7 mm. mm. 9 mm. mm. 

id Male II 6 mm. mm. 7 mm. mm. 

1e Female 10 mm. mm. 11 mm. mm. 

“a Female 10 mm. mm. 10 mm. mm. 

Female 12 mm. mm. 13 mm. mm. 

Female 13 mm. mm. 16 mm. mm. 

: Female 9 mm. mm. 10 mm. mm. 

I- Female 13 mm. mm. 13 mm. mm. 

n Female 12 mm. mm. 14 mm. mm. 

t. Female 10 mm. mm. 11 mm. mm. 

. Female 9 mm. mm. 10 mm. mm. 

Female 11 mm. mm. 13 mm. mm. 

Female 8 mm. mm. 9 mm. a: 

r Female 5 mm. mm. 5 mm. m. 
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A New Ant from Indiana 
A. C. Cole, Jr. 


Formica indianensis sp. nov. 


Holotype, worker. (Cole collection No. C-35). 
Total length, 6.0 mm. 


With the general characteristics of the Microgyna Group. Head, exclusive 
of mandibles, almost as broad as long, slightly broader behind than in front, 
with convex posterior margin and corners and nearly straight sides. Clypeus 
prominently carinate its entire length, the anterior border entire and some- 
what angularly projecting, its median lobe large, broad and convex, abruptly 
set off from the lateral portions. Frontal area triangular, broader than long, 
its apical angle not well marked. Frontal carinae strongly divergent. Frontal 
furrow distinct, extending two-thirds of the distance from apex of frontal 
triangle to the median ocellus. Mandibles stout, 8-toothed. Antennal scapes 
slightly curved at base, rather stout, evenly thickened from base to apex and 
extending about one-third their length beyond posterior corners of the head; 
funicular joints longer than broad; basal joints much longer and narrower 
than apical joints; basal joint longest, terminal joint nearly as long as the 


two preceding joints taken together and tapering toward the apex. 


Thorax in profile rather long, not particularly robust. Pronotum broadly 
convex; promesonotal constriction rather faint and only slightly breaking the 
promesonotal outline; mesonotum convex, more so than the pronotum; meso- 
epinotal suture rather broadly and shallowly impressed, base of depression 
flat; epinotum higher than long, dorsal face broadly convex, posterior declivity 
steep and flat, the angle between the two well marked. Seen from above, the 
pronotum is broad and very convex; mesonotum about one-half as wide as 
pronotum; apex of epinotum decidedly narrower than that of pro- or meso- 
notum, giving the appearance of a blunt crest. Petiole with a blunt anterio- 
ventral lobe; scale wide, as high as the angle made by the two dorsal faces of 
the epinotum, subhexagonal, with a convex anterior surface and a flat posterior 
surface; border rather blunt, produced upward in the middle, but the apex is 
subtruncate. Legs long, with rather stout femora and tibiae. Gaster large, 
broad and somewhat pointed at the apex. 


Body opaque; mandibles slightly shining; densely shagreened, except 
mandibles; mandibles finely and longitudinally striated; frontal area sub- 
opaque. 

Erect hairs golden yellow, blunt, very sparse; most numerous on clypeus, 
where they ate long; much shorter and more delicate on pronotum and pros- 
ternum; absent from antennal scapes, genae, vertex, gula, mesonotum and 


epinotum; short, fine and very sparse on petiolar border; sparse, fine and 
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rather long on fore coxae; very sparse on frons, and on mid and hind coxae; 
present only as two rows on flexor surfaces of tibiae; dense on ventral surface 
of mandibles, sparse on dorsum; short, blunt and sparse on dorsum of gaster; 
long, slender and more pointed around anus and on venter. Pubescence fine, 
short, grayish and very dense on entire body except the mandibles; less dense 
on head; very dense on gaster, completely obscuring the surface. 


Head, thorax and petiole Hay’s russet; legs darker; mandibular teeth 
brown; vertex and occiput of head, tips of antennal scapes, pronotum, meso- 
notum and apex of epinotum infuscated. Gaster liver brown, lighter ventrally 
and around anus. 


Paratype, male. (Cole collection No. C-35). 
Total length, 5.5 mm. 


Head short, robust through the eyes which are large; posterior corners 
broadly rounded; cheeks short, flat, converging anteriorly. Anterior border 
of clypeus with a distinct but broad notch. Clypeus ecarinate, depressed 
posteriorly. Mandibles with well developed, pointed apical tooth and two 
short, less sharp basal teeth. Frontal furrow distinct. Ocellar area elevated; 
lower half of median ocellus in a circular concavity. There is a small pit on 
each side of the frontal furrow, about half way from the upper boundaries 
of the antennal insertions to the median ocellus. Thorax, just anterior to 
wing insertions, of about the same width as the head through the eyes. 
Petiolar scale short, thick, blunt; convex anteriorly, less so posteriorly; upper 
border entire and subtruncate. 


Head, thorax and petiole opaque; gaster subopaque, slightly shining; 
frontal area shining; posterior surface of petiolar scale and posterior declivity 
of epinotum slightly shining. Hairs sparse, short, slender, pointed, yellowish 
and rather evenly distributed; absent from eyes, frons and antennae; very 
spatse on genae, gula, posterior surface of petiolar scale and mid and hind 
coxae; sparse, short and suberect on gaster. Pubescence long, yellowish, 
abundant on thoracic dorsum, legs and petiolar scale; short and much less 
abundant on head and gaster. 


Head, pronotum, scutum and scutellum blackish-brown (2); metanotum, 
epinotum and gaster light seal brown. Mandibles, ocelli, legs and genitalia 
yellow; antennae yellowish brown. Wings pale brown hyaline with brown 
stigma. 


Variation in paratype material_—There is remarkably little variation among 
the 66 workers of the paratype series. Size varies from 5.0 to 6.2 mm. A few 
of the workers have the gaster more infuscated than do others, and there is 
some variability in the infuscation of the vertex of the head. The pubescence 
and pilosity are rather uniform throughout the series. Likewise, there is little 
difference between the males in the paratype series of ten. Two of them have 
a spatser pilosity of the gaster, two have the apical border of the petiolar 
scale with a broad impression, the frontal furrow in three of the specimens is 
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very faint and one specimen has the anterior border of the clypeus without 
an impression. 


Affinities —The new species shows definite characteristics of the Microgyna 
Group. Dr. M. R. Smith, of the National Museum, has kindly compared 
specimens of it with material in the Museum’s collection, and has informed 
me that they do not agree with any of the eastern forms of the Group. The 
new species bears no close relationship with allied species in the western 
United States. It appears to be most closely related to F. querquetulana 
Kennedy & Dennis, from Ohio, but the worker differs from that of querque- 
tulana in the following respects: Base of mesoepinotal constriction broader, 
anterior border of clypeus angularly projecting, posterior epinotal declivity 
steeper, mesonotum more convex, petiolar scale wider and subhexagonal, 
thorax darker reddish brown, gaster reddish brown, thoracic infuscation more 
pronounced and body length greater. 


The holotype and the paratype male were selected from a series of 66 
workers and 10 males collected by the author in an old grassy field, Jasper 
Co., Indiana, July 4, 1935. The large nest was under a stone banked along 
its margin with detritus (chiefly dry grass). The colony was populous and 
the workers were very active. Very few males were in the nest, and neither 
females nor the queen was found. 
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Eggs and Natural Nests of Eumeces fasciatus 


Fred R. Cagle 


Data on the life history of Eumeces fasciatus have been presented by many 
workers (cf. Noble and Mason, 1933). Observations recorded here add 
significance to these and indicate new facts relative to the eggs and natural 
nests of this species in Southern Illinois. 


Five nests of Eumeces fasciatus were found in an oak-hickory woods one 
mile east of Elkville, Illinois, June 22, 1939. On three subsequent trips twenty 
additional nests were observed. 


The woods consists mainly of sparse second growth oak. The underbrush 
is mainly weeds interspersed with patches of bramble. Sunlight penetrates to 
most of the woods floor which is covered with a heavy mat of dead leaves. 
Fallen timber is not abundant. A gravel highway borders the woods on the 
north, a creek on the east and cultivated fields on the south and west. The 
section of woods adjacent to the creek is low and swampy, but the remainder 
of the woods is dry throughout the year. 


Diligent collecting through the low area proved fruitless. Twenty-five 
nests from the higher area were examined in the field and removed to the 
laboratory for further study. 


Four logs contained only one nest, five contained two nests and two con- 
tained three nests (Fig. 1). The 26th nest is that of a pregnant female 
brought into the laboratory. 


The logs varied in thickness from five inches to 24 inches and usually 
had decayed within but had retained a hard crust one-half to three inches 
thick on the surface. Eggs were found in a hollow formed by the female in 
the decayed wood just underneath the crust (Figs. 1, 2). This crust and 
direct observation of the nesting sites suggest that the logs were shaded most 
of the day but were partly exposed to the warming rays of sunlight. These 
egg logs were so typical that the collectors became skilled in determining the 
probabilities of finding a nest in each new log. 


Three of the nests were found within an area eight inches square in earth 
that had accumulated among the roots of an uptorn tree. The dirt was quite 
dry but any rain would have saturated it within a few minutes. Another nest 


1 Contribution No. 4 from Museum of Natural and Social Sciences, Southern IIli- 
nois Normal University, Carbondale, Illinois. 


2 I should like to express deepest thanks to Hugh Clark for his assistance and to 
the members of the State Museum Project, Carbondale, Illinois, for aid in 
preparation of this manuscript. 
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was found just under the loose bark of a recently fallen tree about eight inches 
in diameter. All other nests were found within typical logs, as described 
above. It is evident that the female deposits her eggs in a place well protected 
from biotic and climatic factors; but, if such a place is not conveniently avail- 
able, eggs may be deposited elsewhere. 


The number of eggs present in each nest varied from six to fifteen; average 
number of eggs per nest was 9.15. The eggs vary in size depending upon the 
stage of development and the amount of moisture present in the nest material. 
Of 36 eggs collected in four nests June 22, the largest measured 1.41 cm. in 
length and 0.90 cm. wide; the smallest 1.20 cm. by 0.83 cm.; average size was 
1.27 cm. by 0.89 cm. When these eggs were measured again July 7, they had 
increased in size. The largest was 1.92 cm. by 1.30 cm., the smallest 1.20 cm. 
by 0.85 cm., and the average 1.59 cm. x 1.11 cm. This increase in size 
appeared to be positively correlated with the amount of moisture present (Fig. 
12). The shell is thin and flexible and is easily punctured, although they may 
be dropped without damaging them. 


Female were found brooding eggs in all the nests except one. However, a 
female returned to the vicinity of this nest while it was being studied. As 
several large females were observed basking and moving about during each 
collecting trip, it is supposed that they leave the nest to feed and sun. Stomachs 
and intestines of two brooding females contained the remains of minute insect 
larvae. It was not determined if these could have been obtained by the female 


while brooding her eggs. 


Despite the fact that rigorous use of a heavy axe was necessary in finding 
many of the nests, the females remained with the eggs, unless they were 
touched by the axe or the hand of the collector. If touched lightly, she often 
attempted to bite the offendine finger. They seemed to realize if any eggs 
were missing from the nest. When one large log was split, two eggs rolled 
from a nest that had been opened on one side. The female immediately began 
moving about and extended her head from the nest cavity several times as if 
attempting to locate the missing eggs. Sunlight shining on the remaining eggs 
in the nest excited her, and she began to excavate a new cavity for them. This 
she accomplished by digging with her fore legs and pushing away the loosened 
material with her snout and tail (Fig. 10). She then moved the eggs into the 
cavity by coiling her body around them and rolling the eggs into the new 
position. 


In order that this procedure might be observed more closely, one of the 
eggs was placed in the entrance of the nest. She immediately approached the 
egg and attempted to bite it (Fig. 5), but she changed her tactics when this 
failed because of the size of the egg. She rolled the egg into the crook of her 
body with her snout and walked with the egg until it was rolled into its proper 
place (Figs. 5, 6, 7, 8,9). She repeated this process several times as additional 
eggs were presented. When several eggs from another nest were offered, she 
rolled them into the nest with her own eggs. 
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Not having been able to remove all the eggs from the rays of sunlight 
entering the nest, she covered one egg completely by burrowing under it with 
her snout and pushing decayed wood over it. She was observed to roll several 
of the eggs about with her snout. 


Females placed in cages in the laboratory immediately found their nests 
and began brooding the eggs. One female ate all the eggs in her nest. As 
very little food was available to her, starvation may have forced her to do this, 
but other females retained under similar conditions did not eat their eggs. 


Nests were found in the field on June 22, June 28, July 1, and July 8. 
Nest 25 was laid in the laboratory June 30. Eggs began to hatch July 14 and 
the last one hatched July 24. The fact that these 26 nests hatched within a 
period of nine days seemingly indicates that the egg laying period extends 
over not more than two weeks. 


Nest 25 was laid June 30 and began hatching July 23. The last egg 
hatched July 24. It is of interest to note that this egg was the last one laid by 
the female. The incubation period was 24 days. 


Eggs were incubated in finger bowls containing moist wood rot. Due to 
the difficulty in maintaining a proper degree of moisture throughout the con- 
tainer, there was a high egg mortality. Only two nests hatched 100%. The 
others ranged from 0 (experimentally subjected to dry conditions) to 88%. 
Out of 238 eggs which were brought in 130 or 54° hatched successfully. In 
natural conditions the mortality rate is undoubtedly much lower. 


Hatching of the eggs in each nest usually extended over a 24 hour period. 
The first indication of hatching is a jerking within the shell. These jerks 
continue until the snout forces a slit to break in the thin shell and the snout 
is protruded. This phase of the hatching varies considerably. Some specimen 
thrust the entire head out immediately others remain for an hour or more with 
only the tip of the snout visible (Fig. 3). Once the head is extruded, it is not 
withdrawn into the egg unless the lizard is badly startled. The eyes are 
opened and blinked slowly, closed for a few minutes and opened again. This 
is repeated until the eyes are adjusted and the fore part of the lizard is then 
protruded and the fore limbs freed (Fig. 4). The lizard remains in this posi- 
tion for some time; but, if startled at any time after th's stage is reached, it 
will rush from the egg. 


Eggs differ in the time necessary for them to hatch. Thus, in nest nine, 
egg number 11 began hatching at 8:00 A. M., July 16 and completed hatching 
at 1:45 P. M. the same day. Other eggs hatched in 45 minutes to an hour. 


The young lizards are very active when they leave the egg. The umbilicus 
dries rapidly and drops away in a few hours after hatching. The young lizards 
retain a ball of yolk approximately three millimeters in diameter when they 
hatch. In order to determine the length of time they could live on this supply 
of yolk, five specimens were segregated in a box of moist wood rot and exam- 
ined regularly. At the end of the third day after hatching the yolk was 
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completely used. Another group, retained without food, died within six days 
after hatching. 


Despite the fact that they have a reserve supply of food the young begin 
tc feed immediately after hatching. Five recently hatched specimens were 
placed in a box with ant pupae and were dissected the next day. Three of 
them had pupae in the stomach or intestine and the yolk ball was still present. 


Another specimen had his tail broken off when it attempted to escape. The 
wriggling tail was placed in a finger bowl with its former owner. A half hour 
later it was recovered from his stomach. 


The young exhibit a definite color change during the first few hours after 
hatching. At first the background color is a dull green and the longitudinal 
markings light tan. Within a few hours the dull green changes to an irides- 
cent black and the tan to a definite bronze with a slight tinge of red in those 
lines extending onto the head. At birth the ventral surface is quite trans- 
parent and the outlines of the various internal organs may be seen. After two 
days the belly is an opaque white. 


Measurements of thirty young fell within the limits for fasciatus as indi- 
cated by McCauley, 1939. All specimens had five longitudinal light lines. 
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Fig. 1. A log containing three nests. The eggs are visible in one nest; cigarettes 
mark the other two. Fig. 2. A typical nest. Note the crust on the outside of the log 
and the decayed nest material. The brooding chamber is evident. 
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Fig. 3. The egg on the left is just beginning to hatch. The tip of the nose has 
just penetrated the eggshell. The egg on the right began to hatch a few minutes before 
the left one. Fig. 4. The lizard on the right has opened its eyes and freed the fore 
limbs. The left one is leaving the egg and seeking concealment in the wood rot. Same 
eggs as in figure 3. 
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These figures illustrate well the method used in returning an egg to the nest. In 
Fig. 5 the female attempts to bite the egg. Figs. 6, 7, 8, 9 illustrate the use of the 
body i in rolling the egg into position. Fig. 10. The female burrowing a new nest cavity 
in which to move the eggs. Fig. 11. Female brooding eggs. Fig. 12. The right group 
of eggs was photographed a few days after they were laid. The left group was photo- 
graphed just before they hatched. Note the increase in size. 
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The Occurrence of Vestigial Claws on the 
Wings of Birds 


Harvey |. Fisher 


Perusal of the literature reveals only scattered references to the subject of 
claws on the digits of the bird wing. Nitzsch in 1811 described the claws on 
the wings of birds and showed their true homology. It was Jeffries (1881) 
who differentiated between claws and spurs. This was important because men 
such as Selenka, Owen and Nitzsch confused the two. In addition, Jeffries 
gave in tabular form some of the orders possessing, or reported to possess, 
claws. Unfortunately, in that paper he used common names which now are 


difficult to identify. 


P. L. Sclater (1886) discussed the claws on the wings of Cathartes atratus, 
and on Chauna, the screamer. Shufeldt (1881) first discovered these claws in 
Cathartes atratus; Forbes (1882) described the claw on the index digit of 
Cathartes aura. 


Gadow (1893) reported two claws in predatory and gallinaceous birds, 
many swamp and water birds, and in Casuarius, Rhea, Struthio and Palamedea. 
A whitethroat, genus Sylvia, in Seeboinm’s collection and a blackbird from 
Syria were reported by Bonaparte (1856) to have possessed a single claw on 
the wing. Owen mentioned a claw or spur on a specimen of the Syrian black- 


bird, Merula dactyloptera. Probably it was the bird described by Bonaparte. 


Pycraft (1903) discussed the evolutionary significance of the two claws of 
the young hoatzin, Opisthocomus cristatus. He also reported that a chick at 
16 hours (sic, days?) has a claw on the index digit of the wing, and that this 
disappears before the time of hatching. 


Wetmore (1920) examined 48 species of 12 genera of the Micropodidae, 
the swifts. Collocalia, was the only genus in which the claws were not regular- 
ly present. The Hemiprocnidae, the tree swifts, possess no claws on the wing. 
Chaetura, a genus in which I could find no claw on 21 immature and adult 
specimens, was reported to have a claw. 


Heilmann (1926) stated that wing claws are a common feature. He 
reported that nestling ducks, geese, kites, terns, avocets, pratincoles, godwits 
and coots have claws on digits one and two of the wing, but frequently only 
on digit one. Adult birds having a claw on the first digit are ducks, geese, 
swans, vultures, hawks, eagles, and even some perching birds, according to 
Heilmann. Occasional claws on the second digits of the ostrich, cassowary, 
emu, rhea and kiwi are mentioned by the same author. 


Stresemann (1934) lists the following: Apteryx with a claw on the second 
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digit (digits one and three are gone), Struthio with three claws infrequently, 
Rhea with a claw on the first finger, Casuarius with claws on digits two and 
three (digit one is gone), the emu with a claw on the second digit (one and 
three are gone), Jacana with a small thumb nail, and Opisthocomus and 
Phoenicopterus with claws on the first and second fingers. 


Romer (1933) says the following in regard to the wing digits of modern 
birds: “Almost never do these fngers bear claws; they are buried in the flesh 
and function only as supports fc: the feathers.” 


This short review of the literature shows that while there is some general 
knowledge concerning vestigial wing claws the actual extent of their occurrence 
is unknown. Hence, the purpose of this study was to examine as many differ- 
ent birds as were available to determine the distribution of the claws among 
the various orders and families and to discover, if possible, their significance. 


In Jurassic times, as far as is known, the birds arose from some pseudo- 
suchian with claws on the digits of the anterior limb. Archaeopteryx and 
Archaeornis ate the earliest known birds; each had three claws on the hand. 
Since it is believed that either their ancestral stock or forms similar to them 
gave rise to modern birds, the claws of the wing may be important phylo- 
genetically. 


Reptiles near the line of descent of birds show interesting conditions in the 
hand. Anchisaurus Marsh of the Triassic had five fingers, but the outer two 
were very degenerate. Claws were found only on the inner three digits. 
Ceratosaurus Gilmore from the Upper Jurassic possessed four digits with claws 
on the inner three only. Ornitholestes Osborn, also of the Upper Jurassic, 
had the same condition in the hand except that finger four was vestigial. 
Antrodemus Gilmore of Upper Jurassic times had three fingers and three claws 
as did Struthiomimus Osborn from the Upper Cretaceous. In this series of 
fossils is shown the loss of digits four and five and their claws in the reptile 
forelimb. It is probable that a parallel reduction occurred in the bird wing 
prior to Cretaceous times. 


In living birds the claws, if present, may be straight or curved to varying 
degrees; they may be round, oval or diamond-shaped in cross section. If curved, 
the concavity faces the palmar surface of the wing; if straight, the claws 
usually lie parallel to the alula quills. The claws of the wing consist of a 
horny sheath movably articulated over the distal end of the digit. They are 
not to be confused with spurs, those horny excrescences that are fused fast to 
the metacarpals. 


The drawing (Fig. 1) reveals the degenerate condition of the claw in 
modern birds as compared with fossil genera. Not only is the curvature of the 
claw often lost in recent birds, but the claw is smaller than in the fossil forms. 
There is also a marked tendency in recent birds for the claw to be partly 


buried in the flesh. 


In my study, alcoholic specimens were used whenever available because 
observation of the wing area in them is easy and because such specimens 
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consist largely of birds too young for suitable study skins. If the claws are 
remnants of ancestral structures, they should occur most frequently in young 
birds. Study skins were used when no alcoholic specimens of a group were 
present and when an insufficient number was preserved. Study skins are much 
less desirable because small claws buried in the feathers may be overlooked. 
Then too, in preparation of skins the claw may be brushed off accidentally. 
To aid detection of small claws a dissecting microscope and a 10x hand lens 


F 


Fig. 1. Part A represents claw of index digit of wing of Pagophila (ivory gull) ; 
B, Cugnus; C, Rallus; D, Lophortyx; E shows the wide variation to be found in a 
single genus, Cathartes; F represents first digital claw of Archaeopteryx. All draw- 
ings X2. 


Five hundred and fifty-two alcoholic specimens of 131 genera were in- 
spected. One thousand four hundred fifty-two study skins of 96 genera were 
examined. A total of 2004 specimens of 227 genera was studied. 


I am grateful to the Museum of Vertebrate Zoology, Berkeley, California, 
for the use of specimens and to Dr. Alden H. Miller for many helpful 


suggestions. 


Since the majority of the birds to which I had access are North American, 
I have followed the nomenclature of the A.O.U. Check-list of North Ameri- 
can Birds. All the genera, including those not in the check-list, have been 
arranged in a table showing the number of specimens examined, their age, 
and the condition and length of the claw or claws. Unless otherwise stated, 
the references are to the claw of digit one. 


Number of Kind of | Condition Length of 


Genus specimens Age specimen of claw claw in mm. 


Tinamiformes 
Tinamidae 
Tinamou ale. 
Gaviiformes 
Gaviidae 


skins curved or straight 
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Number of Kind of — Condition Length of 


Genus specimens Age specimen of claw claw in mm. 


Colymbiformes 

Colymbidae 
Podilymbus natal alc. 
Colymbus natal ale. 
Aechmophorus natal alc. 


Procellariiformes 

Diomedeidae 
Diomedea skins 

Procellariidae 
Pufhnus im.-ad. skins 
Thyellodroma d. skins 
Pterodroma skins 
Bulweria L skin 
Fulmarus im.-ad. skins 
Daption skins 


Hydrobatidae 
Hydrobates skin 
Halocyptena ; skins 
Oceanodroma skins 
Oceanodroma ale. vestigial 
Pelagodroma skin 


Pelecaniformes 
Phaethontidae 
skin curved or straight 
skins curved or straight 
Pelecanidae 
Pelecanus alc. 
Pelecanus : skins 
Sulidae 
skins 
skins 
Phalacrocoracidae 
Phalacrocorax ale. 
Phalacrocorax im.-ad. skins 
Anhingidae 
skin 
Fregatidae 
regata im.-ad. skins 
Ciconiiformes 
Ardeidae 
Nycticorax ale. 
Nycticorax  .............- 4 alc. 
Nycticorax , skins 
Ardea im.-ad. skins 
Casmerodius im.-ad. skins 
Demigretta ; skins 
Ciconiidae 
Euxenura , skins stocky, curved tip ........2.0-2.5 
Mycteria skins slight curve _................ 3.0-5.0 
Threskiornithidae 
Plegadis im.-ad. skins _ straight or acutely curved 0.5-2.0 
i skins on | wing of | immature 1.5 
skins curved 
Phoenicopteridae 
Phoenicopterus im.-ad. skins curved 
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Number of Kind of — Condition Length of 
Genus specimens Age specimen of claw claw in mm. 
Anseriformes 
Anatidae 
__ 4 natal alc claw I-curved .................. 0.93 
claw 2-vestigial 
im.-ad. skins claw I-curved .................. 0.9 
2 natal alc. claw I-curved .................. 0.9 
claw 2-curved .................. 0.5 
im.-ad. skins claw I-curved .................. 0.8 
claw 2-vestigial 
4 natal alc claw l-carved 1.0 
10 im.-ad. skins claw I-curved ................... 1.0 
claw 2-vestigial 
Nettion ................... 1 natal alc. claw I-straight ................ 1.1 
claw 2-one wing only ...... 0.5 
5 im.-ad. skins claw I-straight or curved.. 1.2 
Querquedula _.......... natal ale. claw I-curved 0.82 
claw 2-curved,—on 4 
0.5 
Querquedula -........... im.-ad. skins claw J|-curved 0.9 
claw 2-vestigial when present 
skins stout, straight (absent on 
Falconiformes 
Cathartidae 
‘ad. alc claw I-curved .................. 5.6 
claw 2-curved .................. 45 
Gymnogyps .............- | ad. alc 18.5 
Gymnogyps .............- 6 ad. 10.3 
Accipitridae 
> ‘all ale 
4 ad. alec 
_ 2 ad. alc 
2 from egg alc claw l-curved .................. 0.3 
claw 2-1 wing only .......... 0.4 
2 natal alc microscopic 
5 im.-ad. alc 
2 natal alc 2.0 
Thallasoaétus _........ skin vestigial 
14 im.-ad skin absent or vestigial 
eee 15 im.-ad. skin vestigial or slightly curved 1.8 
Falconidae 
4 natal alc 2.0 
from egg alc 1.2 
Galliformes 
racidae 
skins 


Tetraonidae 


Ge 
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ow: 


Number of Kind of Condition Length of 
Genus specimens Age specimen of claw claw in mm. 
Dendragapus ............ 20 im.-ad skins 
im.-ad skins 
20 im.-ad skins 
ympanuchus .......... im.-ad skins 
Pedioecetes .............- 12 im.-ad skins 
Perdicidae 
Lophortyx ....... 8 natal alc. 0.65 
Lophortyx ..............-. 20 im.-ad 1.5-2.50 
Phasianidae 
> skins straight on 3 skins ............ 2.70 
vestigial on 2 skins 
Meleagrididae 
Meleagris .............--- ad. skins 
Numididae 
Opisthocomidae 
Opisthocomus  ........... natal alc. claw l|-curved .................. 5.00 
claw 2-curved .................- 5.40 
Opisthocomus skins claw I-straight -................. 3.10 
claw 2-curved .................. 3.90 
Gruiformes 
Gruidae 
_ im.-ad. skins curved or straight ............ 4.30 
Aramidae 
Rallidae 
from egg ale. 0.95 
im.-ad. skins claw I-curved .................. 3.90 
claw 2-straight ................ 0.75 
im.-ad skins straight with curved tip .... 2.00 
20 im.-ad skins straight or curved.............. 3.20 
20 im.-ad skins slightly curved .................. 1.50 
Coturnicops ad. skins slightly curved 2.50 
Charadriiformes 
Jacanidae 
ee Ties 1 ad. skin no claws, but spurs 7.4 mm. 
long and 4.4 mm. in 
diameter at base. 
Haematopodidae 
Haematopus  ...... im.-ad. skins present in 50% ...... 
Charadriidae 
natal ale. slight curve ...................... 0.40 
Charadrius ............... im.-ad. skins present in about 75% ...... 1.00 


| 
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Number of 
Genus specimens 
2 
Oxyechus 20 
10 
Squatarola 20 
29 
20 
20 
Scolopacidae 
4 
_ 20 
| 
20 
Numenius ................ 20 
20 
Heteroscelus ............ 20 
Catoptrophorus ........13 
Recurvirostridae 
Recurvirostra  .......... 2 
Recurvirostra  .......... 20 
Himantopus .............. 20 
Phaloropodidae 
Steganopus .............. 
Steganopus .............. 20 
Phalaropus  .............. 20 
20 
Stercorariidae 
Stercorarius _..... 
Laridae 
20 
Pagophila ................ 9 
20 
Rhodostethia -........... 20 
20 
20 
Rynchopidae 
3 
Alcidae 
2 
20 
Brachyramphus ........ 20 
13 
Cerorhinca  ...... 
Columbiformes 
Columbidae 
Gallicolumba .......... 3 
Gallicolumba ............ 5 
2 
Onopopelia .............. 
3 
Columbigallina ........ 3 


1 


Age 


Kind of 

specimen 
alc. 
skins 
skins 
skins 
skins 
skins 
skins 


skins 


alc. 
ale. 
skins 
alc. 
skin 
skins 
skins 
skins 
skins 
skins 


alc. 
skins 
skins 


ale. 

skins 
skins 
skins 


skins 


skins 
skins 
skins 
skins 
skins 
skins 


skins 


skins 
skins 
skins 
skins 
skins 
skins 


ale. 
ale. 
ale. 
alc. 
alc. 
ale 

als 


Condition Length of 

of claw claw in mm. 
straight or curved _.......... 0.70 
present in 30%, vestigial 


present in 80%, curved... 1.75 


present in about 50%, 
present in 25% ..............-- 0.50 


present in 50%, curved.... 0.50 
1.00 
present in 50%, curved... 1.25 


present over 50%, curved 1.50 
present in 10%, curved... 1.50 
present on 3 skins, vestigial 
present on 3 skins, vestigial 


0.90 
present about 25%, curved 0.75 
present about 35%, curved 2.40 


cn | wing only, curved...... 0.50 
straight or curved ............ 1.65 
2.50 
3.10 
2.40 
3.20 


1 of 20, straight 


Cuc 
C 


Stri 
T 


Tro 


|_| Ge 
natal 
im.-ad. 
im.-ad. 
ad. Psit 
im.-ad. P 
im.-ad. 
im.-ad. 
im.-ad. 
natal 
ad. 
im.-ad. 
ad. 
ad. 
im.-ad. a 
im.-ad. 
ad. 
im.-ad. 
ad. 
natal 
im.-ad. 
im.-ad. 
ad. 
im.-ad. 
im.-ad. Ss 
ad. 
im.-ad. 
im.-ad. 
ad. 
im.-ad. Cary 
im.-ad. C 
im.-ad. 
im.-ad. 
ad. | Mi 
N 
ad. 
im.-ad. 
im.-ad. 
im.-ad. 
im.-ad. 
im.-ad. q 
ad. 
natal 
natal 
natal 
natal = 
natal T 
natal 
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Number of Kindof Condition Length of 
Genus specimens Age specimen of claw claw in mm. 
Streptopelia —............. im.-ad. skins 
Melopelia ................ im.-ad. skins 
3 ad. skins 
Psittaciformes 
Psittacidae 
Il ad.? skins ill-formed .................... 0.5-1.5 
4 ad.? skins 
ad.? skins present in 50%, vestigial 
Psittenteles -............. ad.? skins vestigial ? 
Trichoglossus -........... 7 ad.? skins _ present in over 50%, ill-formed 
Aprosmictus ............ ad.? skins 
Platycercus .............. ad.? skins 
Psephotus _............... 7 ad.? skins present in 30%, vestigial 
Cuculiformes 
Cuculidae 
im.-ad. skins present in 25%, straight 
or ill-formed ................ 0.5 
ORE 3 ad. skins present in one, poorly formed 
Dasylophus .............. skins 
Centrophus .............. 9 ad. skins 
Geococcyx ..............20  im.-ad. skins 
Strigiformes 
Tytonidae 
1 from egg ale. Curved: ......... 
im.-ad. skins absent, vestigial > 
Strigidae 
3 natal alc. claw I-curved ................. 0.5 
claw 2-curved .................- 0.6 
20 ad.? skins 
1 natal alc. 
3 natal ale. 
Caprimulgiformes 
Caprimulgidae 
Phalaenoptilus  -....... 20 ad. skins 
Chordeiles 3 natal alc. 
Micropodiiformes 
Micropodidae 
20 im.-ad. skins 
Aéronautes .............- 1 from egg alc. straight 
Aéronautes  .............. 3 natal alc. 0.60 
Aéronautes .............. 20 im.-ad. skins 
Trochilidae 
Selasphorus .............. 2 natal alc. 
Selasphorus .............. ad. alc. 
Archilochus ............ 2 from egg alc. 
Archilochus .............. ad. alc. 
natal alc 
4 ad. alc. 
Trogoniformes 
Trogonidae 
Pharomachrus .......... 2. ad. skins 
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Number of Kind of | Condition Length of 
Genus specimens Age specimen of claw claw in mm. 
4 ad. skins 
Curucujus. ................ «ad skins 
Coraciiformes 
Alcedinidae 
Megaceryle .............. 1 natal alc. 
Megaceryle .............. 20 im-ad. skins 
Piciformes 
Picidae 
Sphyrapicus .............. alc. 
19 natal alc. 
Phloetomus  .............. 6 ad. alc. 
im.-ad. alc. 
Asyndesmus  ............ 4 natal ale. 
Melanerpes .............- 4 natal ale. 
Balanosphyra_ .......... alc. 
3 natal alc. 
10 ad. alc. 
Ceophloeus  .............. alc. 
Passeriformes 


No wing claws were found on any members of this order, although 241 alcoholic speci- 
mens of 68 genera belonging to the following families were examined with a 
binocular dissecting microscope. Only alcoholic specimens were used here due to the 
great possibility of overlooking small claws on dried skins. 


Tyrannidae Chamaeidae Sturnidae 
Alaudidae Cinclidae Vireonidae 
Hirundinidae Troglodytidae Composthl ypidae 
Corvidae Mimidae Icteridae 
Paridae Turdidae Thraupidae 
Sittidae Sylviidae Fringillidae 
Certhiidae Laniidae 


Several conclusions may be derived from a study of this table: 


1. The presence or absence of claws can not in all cases be regarded as a 
strict ordinal, familial, generic or even a specific character. 


2. The claw of digit one is usually found in the following orders, but not 
necessarily in all genera. 


Gaviiformes Falconiformes Charadriiformes 
Ciconiiformes Galliformes Strigiformes 
Anseriformes Gruiformes 


3. The claw of digit two is restricted, as a rule, to natal Anseriformes and 
natal and adult Opisthocomidae, although a second claw was found on an 
adult Coragyps, a natal Circus, natal and adult Rallus, and on several natal 
Otus. It is to be expected that this claw will be found from time to time in 
adult specimens of other genera, but more frequently on natal specimens. 


4. Orders in which I was unable to find claws are: 


Colymbiformes Trogoniformes Piciformes 
Columbiformes Coraciiformes Passeriformes 


of 


pr 


ve 
sp 
ne 
Tic 
cl 
fro 
ta 
i 
Fo 
Ga 
HE 
JE 
Ni 

O 
Ro 
SE 
Str 
WE 
Mu 
UN 
Bes 

| 


VESTIGIAL CLAWS ON THE WINGS OF BIRDS 243 


This, however, does not mean that occasional claws may not be present. 


5. The condition of the claw, that is, whether it is straight, curved or 
vestigial, is not always constant for a genus, but tends to be so for certain 
species. 


6. The claws are more apt to be found in birds taken from the egg or in 
nestlings, and are better developed in these than in adults. This is an indica- 
tion of their vestigial nature. 


7. It cannot be said without reservation that the more primitive birds have 
claws more frequently, although this is true to a certain extent. 


8. The length of the claw is of no significance. The length may range 
from one-half to twice the average length. 


9. Claws certainly are vestiges of the condition in the reptilian ancestors 
of birds. However, because of .their variable, degenerate state, little if any 
taxonomic significance may be attached to the shape, the length, or even the 
presence of claws on the wings of modern birds. 
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Home Ranges and Populations of the Jumping Mouse 


W. Frank Blair 


INTRODUCTION 


Some information about the jumping mouse (Zapus hudsonius hudsonius) 
was obtained in the field season of 1939 during the course of a study of the 
home ranges and populations of the prairie deer-mouse. All of the field work 
was conducted on the Edwin S. George Reserve of the University of Michi- 
gan, which is located in Livingston County, Michigan. The facilities of the 
George Reserve were kindly made available by F. M. Gaige, Director of the 
Museum of Zoology. I am indebted to B. J. Bujak for tending a part of my 
traps during the first part of July. 


EcoLoGicAL ASSOCIATIONS 


The jumping mice occurred in the 1939 season in the same plot in which 
meadow voles (Microtus pennsylvanicus pennsylvanicus) were abundant the 
the) previous season season) (Blair, in press). The area trapped in 1939, how- 
ever, was larger than that trapped in 1938, comprising about 9.0 instead of 
7.6 acres. The plot was in a grassy area, here designated the blue-grass asso- 
ciation, in which the dominant vegetation was blue-grass (Poa pratensis and 
Poa compressa). In 1939, about 0.9 acre in the low relatively moist and 
densely vegetated west end of the plot, where meadow voles were most abund- 
ant in 1938, was occupied by a pond. A ditch drained from this pond across 
the plot and into a marsh that extended along the edge of the eastern part of 
the plot. The blue-grass around the pond and along the drainage ditch was 
much more luxuriant than in other parts of the blue-grass association. The 
jumping mice generally occurred around the margin of the pond, along the 
drainage ditch, and along the edge of the marsh. The jumping mice occa- 
sionally ranged into the relatively dry parts of the blue-grass association, but 
most of those recorded from the dry grass were taken there on rainy nights. 


METHODS 


The live-trapping method used in the seasons of 1938 and 1939 to secure 
data on home ranges and populations of small mammals has already been 
described (Blair, in press). The jumping mice were numbered in the same 
manner as were the meadow voles and the mice of the genus Peromyscus. 
The spacing of the traps and other details of the method seemed equally as 
satisfactory for a study of the jumping mouse as for the study of the deer- 
mouse, for which the technique primarily was devised. 
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The statistical calculations are by M. A. Taylor. Standard errors rather 
than probable errors are used. In the comparison between two means, the 
border line of significance between the two is considered to be 2.7 or more 
times the standard error of their difference. 


Sex RATIO 


Of the 64 jumping mice recorded during the 1939 season, 34 (53%) 
wete males and 30 (47%) were females. Thus the sex ratio was nearly even, 
with the males slightly in excess of the females. This is a more even sex ratio 
than was recorded by Townsend (1935: 42) in central New York. Among 
163 jumping mice recorded there during the course of 4 seasons, he found 
99 (61%) males and 64 (39%) females. 


BREEDING 


Each female was examined each time that she was caught to determine 
her breeding condition. Advanced stages of pregnancy were easily determined. 
The condition of the mammae of other females indicated that they had 
unweaned young. Enlargement of the mammae of still other females is 
believed to indicate sexual activity. 


Of 12 adult females examined during the period froin June 8 to 18, three 
had the mammae slightly enlarged and the other 9 showed no evidence of 
sexual activity. Of the 12 adult females examined during the period from 
June 24 to 30, one was pregnant, two had the mammae slightly enlarged, and 
the other 9 appeared sexually inactive. In the period from July 9 to 17, 
Bujak recorded one of 6 females as suckling. In the period from July 23 to 
29, one of 10 females was recorded as pregnant, while the remaining 9 appar- 
ently were sexually inactive. In the period from August 6 to 12, two of the 
11 females were recorded as possibly pregnant, 4 had the mammaze slightly 
enlarged, and the other seemed to be sexually inactive. In the period from 
August 20 to 26, one of the 12 females apparently was suckling, 8 had the 
mammae slightly enlarged, and only 3 showed no evidence of sexual activity. 
In the period from September 3 to 9, all of the 4 females recorded had the 
mammae slightly enlarged. In the period from September 17 to 23, one of 
the 6 females was recorded as pregnant, one had the mammae slightly 
enlarged, and the other 4 were sexually inactive. Of the 4 sexually inactive 
mice, three were very fat. Likewise, the one female with slightly enlarged 
mammae was fairly fat. 


The condition of the females clearly indicated that there was little breed- 
ing during June and July. Sexual activity began to increase in early August, 
and during late August and early September most of the females recorded 
were potentially in breeding condition, as indicated by the enlargement of 
the mammae. How many of these females actually produced litters could not 
be determined, because so few jumping mice were taken in the September 


trapping periods. At the second trapping period in September most of the 
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males and females were very fat, in preparation for hibernation, and it is 
doubtful if the breeding season extended much beyond September. 


The large number of young adults captured in June indicates a peak of 
breeding activity in the spring of 1939. Thirteen young adults and one 
immature were taken during June. The young adult jumping mice presum- 
ably were from 6 weeks to two months old, which would mean that they were 
born in April or early May. Only two young adults and two immatures were 
marked during July, and only 5 young adults were recorded during August. 
During September, one young adult and 5 immatures were marked. 


Both the sexual condition of the females and the numbers of immature 
and young adult animals indicate a peak of breeding activity in the spring 
and another in late summer, with an intervening period of very little sexual 
activity in mid-summer. This essentially is the same periodicity as in the 
meadow vole in the 1938 season (Blair, in press). Hamilton (1935: 195) 
found breeding female jumping mice only in May, June, and early July in 
New York and concluded that, “but one litter is raised annually.” He did 
not state how many females were examined later in the summer and in the 
autumn. Sheldon (1938: 330) recorded a litter in July and two in October, 
which corroborates my evidence of an autumn as well as a spring breeding 
season. Seton (1909: 593) also mentioned the finding of immature young 
in late September in Massachusetts. 


PREPARATION FOR HIBERNATION 


Among the 15 jumping mice taken in the last period of trapping, Sep- 
tember 17 to 23, several individuals were very fat, which apparently indicated 
that they soon would hibernate. All of the 4 adult males were very fat. Of 
the 6 adult females, three were very fat, one was moderately fat, and two 
were lean. One of the two lean females apparently was pregnant. The three 
immature males and two immature females all were lean. This suggests that 
possibly the males and non-breeding females go into hibernation at an earlier 
date than the females which produce litters late in the season and than the 
young of these litters. It is of interest that the fat jumping mice are, as one 
would expect, much less agile than when lean. Thus they presumably would 
be in more danger of capture by enemies between the time of becoming fat 
and the time of entrance into hibernation than when they are lean. 


HoME RANGES 


The home ranges of the jumping mice have been calculated for each month 
separately from the records of the two alternating weeks of trapping. A 
standard method of calculating the area of the individual home ranges has 
been used (Blair, in press). In the jumping mice, no individual that was 
caught less than three times during a month has been included in the compu- 
tation of home ranges for that month. This eliminates from the calculations 
transient animals that were caught only once and also eliminates most of the 
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individuals around the borders of the plot which undoubtedly had home 
ranges that extended beyond the limits of the trapping area. Also there were 
some resident animals that were caught only once or twice during a month, 
and obviously the records of only one or two catches would be most unlikely 
to represent the entire home range. 


Twenty-six monthly home ranges of male jumping mice, based on an 
average of 4.9 captures per individual per month, average .89 * .11 acre, 
according to my method of calculating these home ranges. Twenty-four month- 
ly home ranges of females, based on an average of 4.4 captures per individual 
per month, average .92 = .11 acre. There is no significant difference in size 
between the male and female home ranges, the difference in the means being 
.03 = .16 acre. The smalles male home range was .15 acre in June, and the 
largest was 2.59 acres in the same month. The smallest female home range 
was .17 acre in June, and the largest was 2.50 acres in August. 


The home ranges of both males and females generally overlapped the 
ranges of other members of the same species and sex. As the jumping mice 
were concentrated along the shore of the pond and along the ditch that 
drained it, there was a great deal of overlapping of ranges in those places. 
At the same time, contiguous areas of apparently less desirable habitat were 
without any jumping mice. In September the home ranges of only two of 
the 8 females in the plot overlapped. The failure of the other ranges to 
overlap might have been purely fortuitous since the females were widely 
scattered in the plot, or it possibly may have been due to antagonism between 
the females at a time when a part of them were sexually active. In general, 
each resident jumping mouse remained in the same general locality as long 
as it stayed in the plot, but the exact shape of its calculated home range 
varied somewhat from month to month. The length of time that each resident 
animal remained in the plot varied greatly. One male and one female were 
recorded during 6 consecutive trapping periods. Thus, if one may assume 
that they also were in the plot during the alternate weeks on which no trapping 
was done, these individuals resided in the plot for a continuous period of 11 
weeks each. Many of the jumping mice resided in the plot for a time, dis- 
appeared for a period of from one to 5 weeks, then returned and took up 
residence in the plot. The average period of uninterrupted residence of both 
males and females in the plot was 3 weeks. 


POPULATIONS 


In the 1938 season only one jumping mouse was taken in early September 
on the same plot in which the species was found in abundance in 1939, 
although the area was trapped periodically from late March to late September, 
1938. Only one other individual was taken in 1938 during extensive trapping 
elsewhere on the George Reserve. Thus it is evident that the population of 
jumping mice was very low during that year. 


In 1939, no jumping mice were taken during 4 days trapping from April 
23 to 26, on the same plot, which, however, had been enlarged to comprise 
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9.0 instead of 7.6 acres, and which now had a pond comprising 0.9 acre in 
one end. Only one adult female was taken in the period from May 23 to 29 
(Table 1). Then the population on the plot increased to a total of 16 in the 
first June trapping period and 29 in the second. Then it remained relatively 
constant until late August when it decreased rather sharply to 13 individuals. 
In late September there was a slight increase in population due to the appear- 
ance of several immature animals. 


Some jumping mice were taken in all parts of the plot except on about 
3.2 acres of relatively arid blue-grass association on a steep hillside. Thus 
one can calculate the population per acre on the 5.8 acres on which the mice 
did occur. Thus, the population per acre averaged only 0.2 in late May, 
but it increased to 2.8 in early June. A maximum of 5.0 jumping mice per 
acre on the occupied part of the plot was reached in late June. In early July, 
the population per acre was 3.4, and in late July it was 4.3. In early August, 
the population per acre was 4.0, and in late August it had decreased to 2.2. 
In early September it had dropped to 1.4 per acre, but in late September it 
had increased again to 2.6 per acre. 


It should be pointed out that even though the total number of animals 
on the area remained relatively constant for two and one-half months some 
change in individuals constantly was going on. Some unmarked adults 
appeared in the area during nearly every trapping period. All of the 8 adult 
males and 8 adult females taken during the period from June 8 to 15 were 
previously unmarked. During three nights of trapping from June 16 to 18, 
with most but not all of the traps in the area occupied by the jumping mice, 
4 additional unmarked adult males and a like number of unmarked adult 
females were taken. During the period from June 24 to 30, 10 new adult 
males and 3 new adult females were captured. During the period from July 
9 to 17, only one unmarked adult female and no new adult males were taken. 
During the period from July 23 to 29, 4 unmarked adult males and one 
unmarked female were caught. During the period from August 6 to 12, three 
unmarked adult males and a like number of unmarked females were taken. 
During the period from August 20 to 26, one unmarked adult male and two 
new adult females were recorded. During the period from September 3 to 9, 
no new adult males nor females were taken. During the period from Septem- 
ber 17 to 23, only one new adult female and no new adult males were caught. 
Thus it is evident that most of the movement of jumping mice into the plot 
took place during June. However, a small amount of movement continued 
at least until the trapping was discontinued in late September. 


A few of the new animals were taken only once each, and therefore are 
considered to have been transients that moved through fthe area but did not 
settle there. There were only two transient females, ongduring the May per- 
iod and one during the first August period. There were 7 transient males. 
One was taken during the period from June 8 to 15, one between June 16 
and 18, one between June 24 and 30, none during the first July period, one 
during the second July period, two during the first August period, and one 
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during the second August period. The number of transients is small, but 
there is at least a suggestion of a tendency for the number of male to exceed 
the number of female transients. 


With the exception of the transients all of the jumping mice recorded were 
considered to be resident on the plot. Some resident jumping mice disappeared 
during or after each trapping period, and never again were taken. One resi- 
dent male and one resident female were last taken in the period from June 8 
to 15. Two male and three female residents were last taken in the period 
from June 24 to 30. Four resident males were last taken in the first July 
period. Five male and two female residents were last taken in the second July 
period. Three male and 4 female residents were last taken in the first August 
period. One male and 4 female residents were last taken in the second August 
period. Three male and three female residents were last taken in the first 
September period. Two of the female residents that disappeared later were 
recaptured by trapping outside of the plot. Therefore some of the population 
loss on the plot is known to have been due to movement away from the area. 
One marked jumping mouse was eaten by a weasel (Mustela frenata nove- 
boracensis) which somehow got into the same trap. Consequently it is evident 
that both movement and predation played some part in producing the popu- 
lation losses. Only one jumping mouse died in a trap. 


SUMMARY 


Jumping mice (Zapus hudsonius hudsonius) were very scatce on the 
George Reserve in 1938, but in 1939 they were fairly abundant and from 
one to 29 individuals were taken per week of trapping on 9.0 acres of blue- 
gtass association. The sex ratio was about even, although slightly more males 
than females were recorded. The sexual condition of the females and the 
time of appearance of immature and young adult animals indicated spring 
and autumn breeding periods and little sexual activity in mid-summer. Most 
of the jumping mice taken in late September were very fat, in preparation 
for hibernation. The average size of the home ranges of the males, calculated 
from the trapping records, was .89 + .11 acre, and the average size of the 
female ranges was .92 + .11 acre. There is no significant difference in the 
size of the male and female ranges. The home ranges of both males and 
females overlapped the ranges of other males and other females. The length 
of the period of continuous residence of an individual jumping mouse on the 
plot varied from one to 11 weeks, and averaged 3 weeks. While a jumping 
mouse was in the plot it remained in the same general locality from month 
to month. The individuals making up the population of jumping mice on 
the plot changed somewhat from week to week. Some residents disappeared 
while other individuals moved into the plot. Also a few jumping mice moved 
through the plot but did not remain there. 
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TasLe |. Catches of jumping mice on 9.0 acre plot on Edwin S. George Reserve, 
Livingston County, Michigan, in 1939 season. 


Period Ad Ad 9° * Im Im 2 Total 
| 0 0 0 0 0 
0 1 0 0 1 
8 8 0 0 16 
16 0 | 29 
14 10 0 1 25 
August 20-26 ...... ee 4 9 0 0 13 
ee + 0 0 8 
September 17-23 ...................... 4 6 3 i5 


* Including young adult. 
** Not all traps set, so not strictly comparable. 


LABORATORY OF VERTEBRATE GENETICS. 
University oF MICHIGAN, 
ANN Arsor, MICHIGAN. 
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Notes and Discussion 


Craspedacusta, the Fresh-water Jellyfish, in New Jersey 
C. Courson ZELIFF 


During the last week of August Mr. Benjamin F. Percival, a recent student of mine, 
sent me some fresh-water jellyfish which he assumed to be Craspedacusta ryderi (Potts). 
He requested a check on his identification, especially since many of the organisms were 
larger than the size given by Ward and Whipple (1918). The specimens were found 
by Mr. Paul Chorney in Heater’s Pond at Odgenburg, New Jersey. Only the medusae 
were present. 


Heater’s Pond is a mountain pond with a muddy bottom, including many plants, 
especially water lilies. The depth is not over four feet and one end is swampy. The pH 
of the water ranges from 6.8 to 7.2. During the first week of September numerous speci- 
mens were observed; the number running into thousands, it seems. The following week 
none could be observed, for which no explanation is advanced. They occur over the 
intake of the water supply system. The size was from near visibility to what the dis- 
coverer describes as nearly an inch, possibly when expanded, including the tentacles. The 
living and dead specimens examined range from 7 to 14 mm. in diameter. The living 
ones existed for two weeks in an aquarium. It is hoped that the hydroid stage may be 
found later. The writer knows of no record of the organism being maintained in aquaria 
for generation after generation. 


Bennitt (1932)* gives a summary of the reported occurrences of fresh-water jelly- 
fish up to that time, including his own record at St. Charles, Mo. Although probably 
not complete, the following additional records have been published since his tabulation 


for the United States. 


Garner, M. R. and M. S. Markle, Proc. Ind. Acad. Sci. 41:431-432, 1932, at 
Richmond, Ind. 


Baird, R. L. Ohio Jour. Sci. 32(4) :323-324, 1932, found by Conant (1931) near 
Toledo, Ohio, Helfner (1930) in Vermillion River at Cleveland, and Cooper 
(1926) at Coshocton, Ohio. 


Brooks, S. T. Science 76(1977) :465, 1932, at Swissvale, Pa. 

Woodhead, A. E. Science 78(2030) :479, 1933, at Ann Arbor, Mich. 
Robertson, I. C. Science 80(2079) :403, 1934, at Bay View in Lake Erie, N. Y. 
Cheatum, E. P. Science 80(2078). 528, 1934, at Dallas, Texas. 


Quick, B. E. and D. C. Matthews, Science 86(2242) :561, 1937, Sandy Lake at 
Stonesboro, Pa. 


Hamaker, J. I. and L. J. Milne, Science 86(2239) :494, 1937, Crystal Lake, near 
Lynchburg, Va. 


Harbaugh, M. J. Trans. Am. Mic. Soc. 56(1):116, 1937, at Manhattan, Kan. 
Custer, K. C. Science 87(2257) :300, 1938, at Almedia, Pa. 


* Bennitt, Rudolph. Note on the Medusa Craspedacusta in Missouri. With a Sum- 
mary of the American Records to Date. Am. Nat. 66(704) :287-288. 1932. 
Epitor’s Note. For additional records see: Schmitt, Waldo L. Freshwater Jelly- 
fish Records since 1932. Amer. Natur. 73(744) :83-89, 1939. 
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Powers, E. B. Science 88(2291) :498-499, 1938, in Andrew Lake near Knoxville, 
Tenn. 


Shadle, A. R. and Keith Minthorn, Trans. Am. Mic. Soc. 58(3) :254-255, 1939, at 
Attica, N. Y. in 1935, 


The habitat ranged from ponds to lakes and limestone quarries. While most authors 
report findings during August and September, records for October, November and 
December occur among them. All reports are of medusae. Some controversy over the 
identity of C. rvderi and C. sowerbii (Lankester) has been raised. Harbaugh and 
Woodhead report the latter species, also infering that the former is a synonym as 


stated by Dedjar Ff (1934). 


ft Dedjar, Emil. Die Siisswassermeduse Craspedacusta sowerbii. Zeitschr. wiss. 


Biol. Abt. A. Zeitschr. Morph. u. Okol. Tiere 28(5) :595-691. 1934. 


Records of Two Species of Terrestrial Isopoda from Washington 
Ervin F. Daitey anD MELvitte H. Hatcu 


Philoscia muscorum Scop. 


In April and May 1938 and in March 1939 numerous specimens of what appear 
to be this species were taken by Ervin F. Dailey in long grass along the base of a 
fence in an alley in a residence distzict in Seattle, Washington, along with specimens of 
Oniscus asellus L., Porcellio scaber Latr., and Armadillidium vulgare Latr. In April 
1939 additional specimens were taken by Mr. Dailey and Mr. Oliver Stout in the 
University of Washington Arboretum, likewise in Seattle. Both these localities are 
three or four miles distant from salt water. The specimens appear to agree closely with 
the description and figure given by Van Name (Bull. Amer. Mus. Nat. Hist. LX XI, 
1936, pp. 113-115, figs. 50-51). This is a widely distributed European species which 
in this country has, apparently, been recorded only from Woods Hole and Nahant, 
Massachusetts. The manner of its occurrence in Seattle indicates that it may have been 
imported in nursery stock. 


Trichoniscus demivirgo Blake 


Specimens that are tentatively assigned to this species were taken in April and 
October 1939 by Mr. Dailey under a stone on very damp ground near the Lake Wash- 
ington shore of the University of Washington campus in Seattle, Washington and by 
Mr. Stout in Frink Park in the same city, under stones on very damp mucky ground 
near a small stream. In both cases they occurred in close proximity to L‘gidium 
gracile Dana, a native species. Only females were found. 


American specimens formerly assigned to the European pusillus Brandt have been 
separated as a distinct species, demivirgo, by Blake (Occ. Pap. Boston Soc. Nat. Hist. 
V, 1931, pp. 341-345, figs. la-Ih). Van Name (l.c., p. 80) records the species from 
New Brunswick, Maine, Massachusetts, New Jersey, Pennsylvania, and Ontario. So 
far only females have been described. Whether these Pacific Coast specimens are 
really cospecific with demivirgo must, apparently, wait on the discovery of males, which 
are apparently rare in this highly parthenogenetic group. 


UNIvERsiTy OF WASHINGTON, 
SEATTLE, WASHINGTON. 
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More Least Weasels in Indiana 


Marcus Warp Lyon, Jr. 


Joe D. Ryden, Superintendent Jasper Pulaski Game Preserve, has kindly presented 
to the United States National Museum two specimens of Least Weasel, collected 
December 15, 1939, at Medaryville, Pulaski County, Indiana. They are preserved 
in alcohol. Both are females. 


One of them is all white except for a few brownish hairs on the ears and a few 
dark brown hairs on the tip of the tail, and a spot about 10 mm. in length and 3 to 
4 mm. in width on the side of the neck. It weighed 4] grams and measured 182 mm. 
total length, 30 mm. length of tail, 20 mm. length of hind foot. 


The other specimen is in apparently light brown winter pelage instead of white. 
Its underparts light brown winter pelage instead of white. Its underparts are pure 
white, also the tips of feet. The tip of tail is slightly darker brown than the rest of 
the coloration. It weighed 35 grams and measured 173 mm. total length, 25 mm. 
length of tail and 20 mm. length of hind foot. 


It is interesting to see these two specimens, one in white winter pelage, the other 
in light brown winter pelage, taken in the same place and at the same time. Another 
white specimen was reported by me from St. Joseph County taken last March.1 The 
other specimens of Least Weasel known from Indiana are all in brown pelage. The 
winter this year has been unusually mild, and there had been no fall of snow until 
two weeks after these two weasels were secured by Mr. Ryden, so the presence of 
snow can not be attributed as one of the factors causing them to change their coats. 


Amer. Midl. Nat. 22:216, 1939. 
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Book Reviews 


Bio-Ecotocy. By Frederic E. Clements and Victor E. Shelford. John Wiley & Sons, 
New York, 1939. vii + 425 pp., 85 figs., 13 tables. $4.50. 


Disregarding one forerunner written in Russian, this book is the first serious attempt 
to present the scientific structure of the new super-science bio-ecology. It is based on 
the fields of plant and animal ecology which have so far been pursued mainly for their 
own interest, though not necessarily always to their best advantage. This separation, 
however unnatural, was the tacit admission of the immense difficulties which attend the 
complete analysis of animal and plant communities inhabiting a given area. Only men 
with the established reputation and experience of the authors were in a position to under- 
take safely this tremendous task of correlation. Yet they readily admit that it was the 
“common interest rather than agreement in all matters which led to the initiation of 
this book as a joint project several years ago.” 


In the preparation of the book the general plan of the senior author was adopted 
with but slight modification and “‘a sharp division into the fields of botany and zoology” 
was definitely avoided. Otherwise the work was alloted according to the authors’ pref- 
erences and specialties. This, however, does not seem to have effected the continuity 


of the book. 


There are ten chapters in all whose titles read as follows: Nature and Relations 
of Bio-ecology, Community Functions, Reaction: The Influence of Community on 
Habitat, Coaction: The Interrelations of Organisms, Aggregation, Competition, and 
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Cycles, Migration, Climax and Sere, The North American Grassland: Stipa-antilo- 
complete analysis of animal and plant communities inhabiting a given area. Only men 
with the established reputation and experience of the authors were in a position to 
undertake safely this tremendous task of correlation. Yet they readily admit that it was 
the “common interest rather than agreement in all matters which led to the initiaion of 
Methods but is of necessity limited. The bibliography, largely compiled by the junior 
author, is despite its length (pp. 359-394) admittedly incomplete. A good index con- 
cludes the book. 


“Bio-ecology” is likely to be the target of much discussion. But similar works, if 
prepared by others, would undoubtedly meet the same reception. If through such dis- 
cussion and the application of the principles developed in the book, “the science of 
ecology in general’ would be advanced, the authors would certainly be gratified with 
the result—Tu. Just. 


FieLpBook oF ILLINoIs Lanp Swnaics. By Frank Collins Baker. Urbana: Printed by 
Authority of the State of Illinois, Natural History Survey Division. Theodor H. 
Frison, Chief. Manual no. 2. August, 1939. viii +- 166 pp. $1.00. 


Not infrequently an amateur in some particular branch of science purchases a book 
which the reviews have led him to expect will contain just the information that he seeks. 
But not infrequently he finds that the book fails utterly to fill his need because it pre- 
supposes fundamental information instead of supplying it. Not so the book under 
review. It is the most satisfactory manual for the beginner that this reviewer has seen. 
It is practical in format and in content. Its size is such that it may be carried in the 
pocket, and it contains all the information that the beginner needs. Moreover, the 
information is presented in a simple, clear and concise manner. The reader is told 
what a snail is, what its position is in the animal world, what its characteristic external 
features are, and where it can be found. Typical illustrations, all carefully selected and 
accurately labeled help to understand the text. There is a chapter on collecting snails. 
This contains just the information that the beginner needs to find the animals, to secure 
them with serviceable apparatus, and to compile necessary records. Another chapter 
explains the methods for properly cleaning the specimens, and of preserving them after 
they are cleaned. Storage cabinets are described, their most suitable size and con- 
struction. Various ways of labeling specimens are discussed, and the best method is 
indicated for labeling specimens so that they will be easily found for reference and 
inspection. 


Nearly all manuals contain keys for the identification of specimens. But few keys 
are really workable because few are entirely free from complex cross references that 
no beginner can follow. The keys in this book are simple and easily followed, but 
at the same time, complete enough for satisfactory identification of specimens. More- 
over, instead of taking it for granted that the reader knows how to use a key—on the 
whole an unwarranted assumption—the book furnishes detailed instruction in the use 
of keys. 


The systematic portion of the book is extremely well done. Each genus is carefully 
described, and then there is a complete description of each species. Among the most 
valuable features of the entire book is the indication of habitat for each species. All 
the species known to occur in the State are thus presented, while an appendix lists the 
species of doubtful occurrence. For easy reference there is also a check-list of all 
species that have been reported from the State. There is a good bibliography and an 
index. 


This is a book that no amateur can afford to overlook, and the professional col- 
lector as well as the specialist will be obliged to consult this volume for data on the 
land snails of Illinois—FraNcis JosEPH WENNINGER, C.S.C. 
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Tue Fossit Bovipae oF INpiA. By Guy E. Pilgrim, D.Sc., F.G.S. Memoirs of the 
Geological Survey of India. Palaeontologia Indica. New Series. Vol. 26, Memoir 
No. 1. 1939. Calcutta, Delhi, 1939. Price Rupees 15-4 or 23 shiliings 6d. Quarto. 
10-14. in x 14 in. 356 pages. 8 full page plates. 35 text figures. 


This voluminous and complete work on the Fossil Bovidae of India has just 
appeared. It is based on numerous collections, the earliest of which were made in 1819. 
In 1832 the discovery of the famous fossils of the Siwalik Hills was made and have 
been the basis of much of India’s paleontological studies. The most recent collections 
were made and extensively written upon especially by Falconer, Lydekker, and Riiti- 
meyer. The present author makes a complete review of the whole subject. He has had 
a wealth of material to work with, including that in the museums of Calcutta, Bombay, 
the British Museum and the American Museum of Natural History. 


The bulk of the work is devoted to a systematic description of the fossils of the 
Indian forms of the family Bovidae taken in its widest sense. Figure | is a diagram- 
matic representation of the author's views of the evolution of the various subfamilies 
of the Bovidae and their main branches from the Burdigalian to recent times. The 
reviewer is particularly gratified to see that the author places the American Antelopes 
in a subfamily of the Bovidae instead of in a family by themselves as has been 
repeatedly done by various authors, although he pointed out in 1908 (Proc. U. S. Nat. 
Mus., vol. 34, pp. 393-401, pls. 38-39) the desirability of so classifying them. This 
scheme of classification of the various subfamilies and generic groups is listed on page 
23. Without ever having studied the subfamily the reviewer notes with interest Pilgrim's 
location of the Muskoxen, and is also surprised to see the importance of this subfamily 
in past geologic ages. A glance at Figure | shows the past importance of the Bovidae 
in the world. With the indiscriminate slaughter of these large animals that is going on 
at the present time it is sad to contemplate the ultimate extinction of this interesing group 
with the exception of a few domesticated forms. 


The work contains 8 full page plates, most of them excellent photographic repre- 
sentations of various species. The last plate is a folded one representing a schematic 
phylogeny of the Boselaphinae and Bovinae. 


There are 35 text figures in addition to the 8 plates. What appear to be a complete 
bibliography and a complete index close the book. In it are described 18 new genera, 
a fact which gives some idea of the author's painstaking investigations; 26 new species 
are described, some of them of uncertain placement as to genera. The book is an able 
contribution to the Fossil Bovidae of India, although some paleontologists may take 
exception to some of its conclusions—Marcus Warp Lyon, Jr. 


MEapow AND Pasture Insects. By Herbert Osborn, assisted by Mrs. Dorothy J. 
Knull. The Educator's Press, Columbus, Ohio, 1939. viii -+- 288 pp., 103 figs. $3.75. 


Despite their obvious importance to agriculture, “Meadow and Pasture Insects” 
have so far been neglected as an ecological “association.” Fortunately, Herbert Osborn 
who has always been greatly concerned with them, has now summarized his own 
knowledge and correlated it with other available information. The result is, indeed, 
a valuable contribution to applied entomology. 


A short introduction records briefly the more important previous contributions and 
is followed by adequate discussions of the “Ecology of the Meadow,” of the partici- 
pating animal groups (other than insects), of the insect population, and of the control 
measures. The bulk of the book (pp. 71-272) is systematic in its treatment of the 
various orders and their representatives. Here may be found details of description, 
life histories, distribution, food etc., as well as many fine drawings of the most important 
species. A good bibliography and an index conclude the book. In view of the many 
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fine qualities of the book, it is regrettable that the halftones included are not reproduced 
to their best advantage. 


Though chiefly written on the basis of American conditions, the book should serve 
well as a model for similar work elsewhere. — TH. Just. 


FESTSCHRIFT ZUM 60. GEBURTSTAGE VON ProFrEssor Dr. EmBrik STRAND. Vol. iv, 


784 pp., 203 figs., 16 pls. Riga, 1938. Paperbound 30 Lats. 


The publication of a Festschrift by students and colleagues to honor a distinguished 
teacher and leader in a certain field of science is definitely a European tradition, but 
also recently adopted in America. The present volume is the last one issued of this 
enterprise, in which so far 123 authors from 25 different countries have contributed 
the grand total of 2,688 pages written in English, French, German, Italian, and Latin, 
and illustrated with 92 plates and 613 figures. A fifth volume is planned and projected 
to contain an index to the zoological names of the entire work. Of the twenty-six con- 
tributions comprising this volume, more than half are entomological, whereas the others 
are devoted to different groups, living and extinct. In character, they are either taxo- 
nomic, ecological, physiological, or bibliographical. Obituaries of deceased contributors 
to the previous volumes are also included. 


A monumental tribute to Professor Embrik Strand, the “Festschrift” constitutes a 
valuable work in zoology and is a splendid example of the international appeal and 
influence of science. — TH. Just. 


Livinc Tuincs, How to Know Tuem. By H. E. Jacques. Published by the author, 
Mt. Pleasant, Iowa, 1939. Planographed by John S. Swift Co., St. Louis. 164 pp., 
434 figs. Spiral binding, $1.00; cloth, $1.80. 


The enterprising author of the Pictured-Key Nature Series hopes to arouse with 
them interest in all forms of life. The keys lead to the phyla, classes, and important 
orders, and are accompanied by diagrammatic illustrations, frequently smaller than 
postage stamps, showing representative members. Neither will the adopted classification 
be generally accepted nor should complete faith be placed in the estimated numbers of 
species of certain groups, e.g., lichens. Some “100 suggestions for nature study projects,” 
ranging from the execution of border designs and color patterns based on insects to the 
demonstration of vitamin deficiencies on living mice etc., should meet almost any 
exigency along such lines. Probably a useful book for high school instruction. 

—Th. Just. 
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REPRINT-SERIES 


(Reprints 1, 2, 3 were issued with volume 2, reprint 
4 with volume 3 and reprint 5 with volume 5). 


(1) Rarinesque, C, S.—Neogenyton. 1825 25 


(2) The Natural Family of Carexides. . 1840.22... 
(3) 


(4) Monographie des Coquilles Bivalves et Fluviatiles de la 
Riviere Ohio. Remarques sur les Rapports Naturels des 
Genres’ Viscum, Samolus et Viburnum. A Bruxelles. 1820. 


(5) LeConte, J. E.—Reprints of Monographs without plates 
With 42 photographic copies of unpublished plates (7%8). 


50 


1.50 


1.50 


Prices on request 


Two extra plates reproduced from originals in New York 


Botanical Garden Prices on request 


PUBLICATIONS 


Ammons. NeLte.—A Manual of the Liverworts of West’ Virginia. 


1940. Cloth 
Battey,.V.—Cave Life of Kentucky. 1933 


Barkey, Frep A.—Keys to the Phyla of Organisms Including Keys 
to the Orders of the Plant Kingdom. 44 pp., paper bound. Post- 


Conant, R.—The Reptiles of Ohio. 1938, Cloth 


Greene, E. L—Pittonia. A Series of Papers Relating to Botany and 
Botanists. 5 volumes. 1887-1905 


Manual of the Botany of the Region of San Francisco Bay. 
1894. Bound cloth 


Flora Franciscana. Part 2. 1895 


Cybele Columbiana. A Series of Studies in Botany, chiefly 
North American. (All published), 1914 


Just, Tx. (Editor)—Plant and Animal Communities. 1939. Cloth.... 


KisTLerR, ELLEN D.—Bibliography of the Botanical Writings of Ed- 
ward Lee Greene. 1936 


Lyon, M. W., Jn—Mammals of Indiana. 1936. Cloth 
Utrersack, W. 1—The Naiades of Missouri. 1915-1916 
WeEaTHERWAX, J.—The Phylogeny of Zea Mays. 
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THE UNIVERSITY OF NOTRE DAME 
Notre Dame, Indiana, U.S.A. 


The College of  Arts\ and ‘Letters 
The College of: ‘Science The College of Law 
The College of Engineering The Graduate School 


The College of: Commerce The Summer Session 
The University of Notre Dame, the Jargest. boarding school in ‘the world, 
is located in northern Indiana adjacent to the industrial city of South Bend 
and eighty-six miles east of Chicago. There are two lakes on the 1,300 acre 


campus surrounded ‘by beautiful groves, making an ideal setting for the 
pursuits of the scientist and naturalist. 


For.a Bulletin or other information, address 


Tue REGISTRAR - - - - Notre Dame, Indiana 


PUBLICATIONS IN MEDIAEVAL STUDIES 
The University of Notre Dame 


VOLUME I—The Works of Peter of Poitiers, Master in Theology and 
Chancellor of Paris (1193-1205). By:Philip S. Moore. A critical study 
of ‘the’ works of “the most faithful pupil of Peter Lombard.” 1936..Pp. 
ix-218. Cloth, $2.25; Paper, $1.75. 


VOLUME. Il—Commentarius Cantabrigiensis in epistolas Pauli e schola 
Petri, Abaelardi: |. In epistolam ad Romanos. By Artur Landgraf. 
Critical text. and-notés, 1937. xlii-223. Cloth, ‘$2.25; Paper, $1.75. 


2. In‘ epistolam ad~-Corinthios Jam et [Jam, ad Galatas et ad Ephesios. 
By Artur Landgraf. Critical text and notes, 1939. Pp. i-221, Cloth; 
$2.25; Paper, $1.75. 


VOLUM Hl—Petri Pictaviensis allegoriae super tabernaculum Moysi. By 
Philip. S. Moore and “James A. Corbett. 1938. Pp, xxii-214. ‘Critical 
text .and notes. Cloth, $2.25. Paper, $1.75. 


IN“ PREPARATION—Commentarius Cantabrigiensis ‘in epistolas Pauli ¢ 
schola Petri Abaeclardi: 3. In epistolam ad Phillipenses ad Colossenses et 
ad Thessalonicenses [am et []am, By Artur Landgraf. Critical text and 
notes. 


Petri Pictaviensis sententiarum libri quinque. By Philip S. Moore, 
Marthe Dulong and. Joseph N. Garvin. Critical text and notes. 


Prepositini cancellarii Parisiensis summa theologica. By Philip S. Moore 
and Marthe Dulong. Critical text and notes. 


Prepositini cancelariiParisiensis summa contra. hereticos. By James A. 


Corbett and Joseph N. Garvin. Critical text and notes. 


Appress: Publications in eas Studies, The University. of Notre 
Daten. Notre Dame, Indiana (U. S. A.). 


The University Press, Notre Dame, Indiana 
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